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Mr.  Charles  Morris  in  the  chair. 

Thirty-three  persons  present. 

A  paper  entitled  "  Basanite  from  Crawford  Co.,  Ind.,"  by  Edward 
Goldsmith  was  presented  for  publication. 

The  death  of  John  B.  Trevor,  a  member,  December  20,  1890, 
was  announced. 

The  Council  reported  the  appointment  of  the  following  Standing 
Committees  to  serve  during  the  current  year : — 

On  Library. — Joseph  Leidy,  W.  S.  W.  Ruschenberger,  Gavin 
W.  Hart,  Charles  P.  Perot  and  J.  Bernard  Brinton. 

On  Publications. — Joseph  I-ieidy,  Angelo  Heilprin,  Thomas 
Mcehan,  Edward  J.  Nolan  and  John  H.  Redfield. 

On  Instruction  and  Lectures. — Isaac  C.  Martindale,  Harold 
Wingate,  George  A.  Rex,  Charles  Morris  and  J.  Bernard  Brinton. 
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pn  Two  New  and  Undescribed  Methodn  of  ContractUUy  Mani- 
fested by  FilamenU  of  Protoplasm. — Prof.  J.  A.  Ryder  presented 
thfe  results  of  his  recent  inveKtigations  of  the  peculiar  pheDomena 
01*  contractility  presented  by  the  stalk  of  Vorticella  and  of  the  body 
of  Trypanosomd  balbiani.  The  speaker  |)ointe<)  out  that  all  the  ac- 
counts of  the  mode  nf  contraction  of  the  stalk  of  Vorticella  hitherto 
offered  were  either  inadequate  to  account  for  the  facte  or  else  wholly 
inaccurate.  No  figures  yet  published  give  a  correct  picture  of  the 
relations  of  the  muscular  tilameDt  in  a  spiral,  and  the  outer  tubular 
sheath  which  invests  that  muscular  filament.  Neither  has  there 
been  any  correct  account  given  of  the  way  in  which  the  spiral  con- 
dition of  the  stalk  of  Vorticella  is  generated  aa  a  consequence  of 
the  contraction  of  the  muscular  filament. 

Tlie  true  state  of  affairs  is  as  follows: — The  muscular  filament  of 
Vbrfice/^a  passes  downward  through  it«  sheath  in  a  spiral  manner 
and  is  only  in  contact  along  a  spiral  line  with  the  mside  of  the 
transparent  investing  slieath.  The  filament  thus  makes  eight  or 
nine  complete  turns  within  its  sheath  which  is  itself  not  in  contact 
with  the  spiral  muscular  filament  except  along  the  spiral  line  al- 
ready mentioned.  It  follows  from  this,  that  if  this  spiral  line  of 
contact  is  in  turn  traced  upon  the  muscular  filament,  it  will  be  found 
to  descrilie  a  spiral  around  the  latter. 

In  a  condition  of  contraction  it  will  be  found  that  the  inner  faces 
of  the  spirally  coiled  muscular  filament  are  tn  a  state  of  greater 
compi'ession  than  the  outer  ones  and  that  therefore  the  inner  side  of 
the  muscular  filament  has  suffered  a  greater  contraction  of  its  sub- 
stance than  the  outer.  This  face  of  the  filament  again  is  f»und  to 
correspond  to  the  face  which  is  in  spiral  contact  with  the  sheath  in 
the  uncontrnctetl  condition.  But  to  fully  satisfy  the  mechanical 
conditions  of  the  problem,  it  is  necessary  to  assume  that  the  con- 
tractile filament  of  Vorticella  is  composed,  as  are  ordinary  striated 
muscular  fibers  in  higher  forms,  of  alternating  and  superposed  disks 
of  singly  and  doubly  refractive  plasma,  or  at  least  of  a  series  of  disks 
whose  nnwt  contractile  margins  are  permanently  arranged  in  con- 
formity with  the  spiral  line  which  can  be  traced  along  the  surface 
of  the  filament  where  it  is  in  contact  with  the  investing  sheatli.  In 
this  way  alone  is  it  possible  to  account  for  the  way  in  which  the 
spiral  coil  in  the  contractile  stalk  of  Vorticella  is  generated.  In 
this  wnv  only  can  it  be  supposed  that  a  muscular  fibre  may  contract 
at  a  uniform  rate  so  as  to  l)end  continuously  and  constantly  in  two 
directions  so  as  to  generate  a  spiral  in  accordance  with  the  well- 
known  laws  which  preside  over  the  generation  of  uniformly  coiled 
spirals  in  space.  After  this  conclusion  had  been  deduced  from  an 
attempt  nt  a  diagmnnnatic  construction  of  the  spiral  stalk  aiul  an- 
alysis of  its  i-oniponenis,  observation  of  mounted  preparations  of 
Canhetiiim  polypinum  showed  that  the  coiled  parts  of  the  nuiscular 
filament  are  actually  composed  of  discoidal  elements  s 
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gly  and  doubly  refractive  elements.  Further  study  disclosed  the 
remarkable  fact  that  the  disks  of  anisotropic  matter  are  in  con- 
tact along  the  concave  or  inner  side  of  the  coils  and  not  in  contact 
on  the  outer  or  convex  sides  or  faces  of  the  coils,  where  a  wedge- 
shaped  mass  of  isotropic  material  seems  to  be  interposed  between 
the  outer  edge  of  the  successive  anisotropic  disks.  Tnis  is,  in  fact, 
the  condition  which  should  have  existed,  per  hypothesis. 

The  torsion  into  a  spiral  of  the  muscular  stalk  of  Vorticella  may 
have  been  due  to  the  constant  torsional  strain  of  the  crown  of  cilia 
vibrating  constantly  in  a  cyclical  manner  in  one  direction  setting 
up  a  vortex  movement,  such  a  vortex  tending  constantlv  to  main- 
tain the  torsional  strain  and  thus  add  the  additional  spirals  or  twists 
to  the  new  parts  of  the  muscular  stalk  as  the  latter  is  lengthened  by 
growth  next  to  the  animalcules'  body.  This  hypothesis  of  torsion 
the  speaker  had  not  yet  verified,  but  he  had  no  doubt  that  the  facts 
when  ascertained  would  countenance  it. 

The  development  of  a  progressive  spiral  in  either  direction  may 
be  caused  by  rotating  the  wave  of  contraction  around  the  center  of 
each  one  of  the  successive  disks  of  contractile  matter,  here  hypothe- 
tically  assumed  and  actually  found  to  exist  in  some  forms  of  Vorti- 
eeUa.  This  is  of  great  importance  in  acquiring  a  comprehension  of 
the  generation  of  the  spiral  in  Trypanosoma  halbiani,  tne  parasite  of 
the  alimentary  canal  of  the  oyster,  as  well  as  in  the  case  of  many 
spiral  Schizomycetes  and  long  tiagella,  many  of  which  have  spiral 
rather  than  a  simple  undulatory  movement.  If  the  contraction 
wave  for  each  successive  disk  is  a  little  behind  or  a  little  ahead  of 
its  next  neighbor,  or,  what  amounts  to  the  same  thing,  if  the  revo- 
lution of  these  contraction  waves  follows  a  spiral  line  turning  to  the 
right  or  left,  then  will  the  spiral  be  generated  in  a  sinistral  or  dex- 
tral  manner  so  as  to  determine  the  direction  of  movement  either  for- 
wards or  backwards  or  alternately  as  happens  in  Trypanosoma  bal- 
biani,  in  which  the  revolutions  of  the  organism  so  caused,  occur 
with  the  greatest  velocity.  In  this  connection  it  is  interesting  to 
mention  the  extraordinary  behavior  of  a  string  of  gyrostats  when 
set  rotating  in  a  connected  series  suspended  one  to  the  other.  If 
they  then  be  disturbed  there  will  be  generated  a  curious  progressive 
cork-screw  motion  which  will  travel  along  the  series,  as  pointed  out 
by  Sir  William  Thomson,  or,  as  suggested  to  the  speaker  by  his 
colleague.  Prof.  G.  F.  Barker,  the  analogies  with  some  of  the  phe- 
nomena of  the  polarization  of  light  are  also  interesting. 

In  conclusion,  the  speaker  insisted  that  the  type  of  muscular  con- 
tractility presented  by  the  muscular  filament  of  Vorticella  had  no 
analogue  amonest  the  muscular  elements  of  higher  animals,  and  it, 
therefore,  constituted  a  type  by  itself,  where  unequally  contracting 
disks  were  fixed  in  a  spiral  order. 

The  second  form  was  typified  by  the  filamentous  Trypanosoma 
balbiani  in  which  there  is  a  rapid  reversal  of  the  spiral  in  a  dextral 
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or  a  sinistral  direction  and  in  which  the  contractile  disks  (here  hy- 
pothetical) are  not  fixed  but  id  which  waves  of  contraction  may  be 
supposed  to  revolve,  as  described  above,  either  in  a  sinistral  or  dex- 
tr&l  direction,  in  order  to  continuoufily  maintain  the  spiral  condition, 
and  also  at  the  same  time  cauae  toe  spiral  to  apparently  travel 
from  one  end  of  a  filamentous  organism  or  fiagellum  to  the  other. 
Two  very  distinct  and  constant  types  of  filamentous  muscular  or 
plasmic  contractility  the  ^>eaker  believed  might  be  thus  character- 
ized with  VorticeUa  and  Trypanosoma  as  their  types,  in  addition  to 
the  single  ordinary  form  presented  by  the  usual  types  of  smooth  and 
transversely  striated  muscular  fibres. 

The  following  was  ordered  to  be  printed : — 
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BE8EABCHE8  UPOK  BB8PIBATI0K. 
BY  HENRY  C.  CHAPMAN,  M.  D.  AND  ALBERT  P.  BRUBAKER,  BL  D. 

No.  1. 

On  the  Consumption  of  Oxygen  and  the  Production  of 

Carbon  Dioxide  in  Animals. 

Of  all  subjects  of  biological  enquiry  there  is  none,  perhaps,  that 
has  attracted  more  attention  or  exceeds  in  importance  that  of  the 
accurate  determination  of  the  consumption  of  oxygen  and  production 
of  carbon  dioxide  and  water  in  man  and  animals.  Not  only  is  the 
proper  ventilation  of  our  dwellings,  lecture  rooms,  theatres,  halls  of 
justice,  based  upon  such  knowledge  but  all  estimates  as  to  the 
amount  of  radiant  energy  set  free  through  the  combustion  of  food, 
as  determined  by  calorimetrical  experiments,  are  dependent  upon  the 
same.  Passing  over  the  early  observations  of  Boyle,  Hales,  Cigna, 
Black  and  Priestley  which  showed  that  the  air  becomes  so  materi- 
ally modified  by  animals  breathing  it  as  to  soon  render  it  irrespira- 
ble  unless  renewed,  it  may  be  said  that  Lavoisier,  by  his  classical  re- 
searches, first  established  (1785)  the  modern  theory  of  respiration 
and  calorification,  namely,  that  the  carbon  dioxide  and  water  pro- 
duced during  respiration  and  the  heat  thereby  set  free  are  due  to  the 
oxidation  of  the  carbon  and  hydrogen  of  the  food.  While  subse- 
quent investigations,  such  as  those  of  Allen  and  Pepys,  Milne  Ed- 
wards, Despretz,  Dulong,  Valentin  and  Brunner,  Boussingault  and 
Barral,  confirmed  in  the  main  the  profound  views  announced  by 
Lavoisier,  nevertheless  the  difierences  in  the  results  obtained  were 
such  as  to  induce  Regnault  and  Reiset^  to  undertake  an  extended 
series  of  researches  upon  the  respiration  of  different  animals,  more 
particularly  with  the  view  of  determining  the  amount  of  oxygen  con- 
sumed and  carbon  dioxide  produced.  The  results  of  this  elaborate 
investigation,  it  may  be  added,  have  never,  in  the  main,  been 
questioned.  Inasmuch,  however,  as  the  water  exhaled  by  an  animal 
is  not  determined  by  the  Regnault-Reiset  apparatus,  and  in  so  far 
as  known  to  the  authors  they  are  the  only  experimenters  who  have 
ever  had  the  opportunity  of  comparing  the  amount  of  oxygen  con- 

^  Recherches  Chimiques  sur  la  Respiration  des  animaux  des  diverses  classes. 
PU"  MM.  V.  Regnault  et  J.  Reiset,  Annales  de  Chimie  et  de  Physique,  3me  Ser., 
tome  XXVI,  1849. 
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Burned  aaso  determined  directly,  with  the  araount  absorbed  as  deter- 
mined indirectly  from  the  carbon  dioxide  and  water  produced,  as 
obtainedby  means  of  a  Voit  respiration  apparatus,  it  does  not  appear 
superfluous  to  submit  the  results  of  experimenting  with  the  two 
kinds  of  respiration  apparatus.' 

Description  of  Appabatub. 

Tiie  Regnault-Reiset  respiration  apparatus  in  the  fulfilment  of 
the  physical  and  chemical  requirements  incidental  to  the  construc- 
tion of  such  apparatus,  remains  to  this  day  unsurpassed.  It  consists 
eeaeDtially  of  the  following  three  parts ; 

A  central  glass  bell-jar  or  chamber  for  the  reception  of  the  ani- 
mal, coiiiiiuiiiiciiles  01]  the  one  side  with  two  glass  pipettes  contain- 
ing an  aJkflliiie  aoiulion  for  the  absorption  of  the  carbon  dioside 
produced  by  the  animal,  and  on  the  other  side  with  a  glass  pipette 
filled  with  oxygen  to  replace  that  absorbed  by  the  animal  in  the 
bell-jar. 

The  («ntral  glass  be!!-jar  or  chamber  A,  PI.  I,  tubulated  above 
and  having  a  capacity  of  about  47.6  litres,'  is  cemented  through  its 
lower  open  portion  into  the  inner  of  two  grooves  with  which  the 
iron-plate  upon  which  it  rests  is  provided.  The  metal  plate  itself 
presents  a  central  opening  sufficiently  large  for  the  iutroductlou  of 
the  animal  into  the  chamber  and  is  hermetically  closed  (the 
animal  having  been  introduced)  by  means  of  a  circular-metal  lid, 
the  latter  being  tightly  screwed  up  to  the  under  surface  of  ihe 
plate  by  means  of  bolts.  The  inner  circular  portion  of  the  metal 
plate  and  upper  surface  of  the  metal  lid  closing  the  inferior  ojiening 
of  the  central  hell-jar  are  painted  with  red  lead  so  as  to  avoid  any  ab- 
sorption of  oxygen  through  oxidation  of  the  metal.  In  order  that 
the  animal  should  not  stand  directly  on  the  circular  metal  disk  clos- 
ing the  inferior  opening  of  the  central  bell-jar  (which  would  cool  it 
too  much)  a  movable  bottom  consisting  of  a  circular  wooden  disk 
pierced  with  holes  upon  which  the  animal  is  placed  is  passed  up 


'  The  results  obtained  by  VoLl'a  r 

subscquenlcommunicolion. 

"  The  absolule  capadly  of  (he  jar 

or  that  of  ihe  tubes  coniiecling  it  with  the 

pipellcs   need   not   be   delcrmined   s 

ncc    (he   iiive&iigBlioii,    is   hased   upon    a 

n  amount  of  the  air  within  the  jar  at  the 

nenl  and  any  e»tra  amount  of  air  *  ilhin  ihe 
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through  the  inferior  opening  of  the  bell-jar.  This  can  be  easily 
done  as  the  wooden  disk  is  somewhat  smaller  than  the  inferior 
opening  of  the  jar.  The  circular  wooden  disk  with  the  animal 
placed  upon  it,  after  being  introduced  through  the  inferior  opening 
of  the  chamber  is,  slightly  rotated  and  then  lowered  and  comes  to  rest 
upon  three  pivots  projecting  inwardly  over  which  the  disk  glides, 
it  being  sufficiently  notched  upon  its  sides  for  that  purpose.  If  it  he 
desired  to  preserve  the  urine  and  feces  this  can  be  accomplished  by 
placing  a  circular  metal  pan  within  the  space  between  the  under 
surface  of  the  wooden  disk  and  upper  surface  of  the  iron  lid  clos- 
ing the  inferior  opening  of  the  jar  into  which  space  the  excreta 
would  otherwise  fall.  The  central  glass  bell-jar  or  chamber,  A  PI.  I, 
with  a  thermometer  suspended  within  it  and  containing  the  ani- 
mal resting  upon  the  wooden  disk,  the  inferior  opening  of  the 
jar  being  closed  by  the  iron  lid,  is  surrounded  by  water,  the 
latter  being  held  by  four  rectangular  glass  plates  fitting  into  the 
outer  of  the  two  grooves  with  which  the  iron  plate  is  provided. 
As  it  is  essential  that  the  temperature  of  the  central  bell-jar  contain- 
ing the  animal  should  be  maintained  as  constant  as  possible,  that 
of  the  water  surrounding  it  must  be  maintained  equally  so. 

Through  the  upper  superior  portion  of  the  central  bell-jar,  A  PL 
I,  pass  four  tubes  L  M  N  O.  Through  the  tube  L  the  Jar  commun- 
icates directly  with  the  flask  P  containing  a  solution  of  soda  or  pot- 
ash and  indirectly  with  the  pipette  F  containing  the  oxygen  to  be 
respired.  By  means  of  the  tube  M  and  the  small  mercurial  manome- 
ter connected  with  it  the  pressure  of  the  gas  within  the  jar  A  can  be 
determined  from  moment  to  moment.  Through  the  two  connecting 
tubes  N  O  the  jar  A  communicates  with  the  two  pipettes  R  S  con- 
taining the  alkaline  solution  for  the  absorption  of  the  carbon  diox- 
ide. The  accessory  tube  T  given  off  from  the  main  tube  O  and 
leading  to  the  large  mercurial  manometer  enables  us,  as  we  shall  see 
presently,  to  draw  out  of  the  jar  A  a  sample  of  gas  for  analysis. 
The  iron  plate  with  the  bell-jar  A  is  firmly  supported  by  a  heavy 
frame-work  resting  upon  the  floor.  The  two  glass  pipettes,  PL 
I,  R  S,  serving  for  the  absorption  of  the  carbon  dioxide,  connected 
through  their  lower  extremities  by  an  india-rubber  tube  and  having 
a  capacity  of  about  three  litres,  are  filled  with  a  solution  of  caustic 
soda  or  potash  whose  weight  and  composition  have  been  previously 
determined.  The  two  glass  pipettes  R  S  are  firmly  attached  to  two 
metal  supports.      The  supports  are  suspended  by  chains  from  the 
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beam  V  and  with  the  movement  of  the  latter  alternatelj  ascends  and 
descends  uniformly  in  a  vertical  manner  the  supports  moviug  in  a 
frame.  The  beam  V  is  moved  by  the  eccentric  X  which  in  turn  is 
moved  by  the  rotation  of  a  number  of  interlocking  toothed  wheels  W 
the  movement  of  the  latter  being  due  to  the  fallof  150  kilogrammes, 
through  10  metres  and  regulated  by  a  fen.  The  relations  of  the 
wheels,  weight,  etc.  are  such  as  to  necegsitate  the  winding  up  of  tiie 
weiglit  once  only  in  fifteen  hours.  The  vertical  movement  of  the 
pipettes  just  described  is  such  that  as  the  pipette  R,  for  example, 
ascends,  the  solution  of  soda  witliin  it  passes  into  the  pipette  8  which 
descends;  the  air  in  the  latter  freed  of  its  carbon  dioxide  passing 
into  the  jar  A'  while  the  air  of  A  loaded  with  carbon  dioxide  passes 
into  the  pipette  R.  On  the  other  hand,  as  the  ptpette  S  ascends  and 
R  descends,  the  solution  of  soda  passing  from  S  to  R,  the  air  of  the 
pipette  R,  freed  of  its  carbon -dioxide,  passes  back  to  the  jar  A  and 
the  air  of  the  latter,  loaded  with  carbon  dioxide,  passes  into  the 
pipette  S.  In  order  that  the  absorption  of  the  carbon  dioxide  by 
the  soda  be  as  thorough  has  possible  a  number  of  glass  tubes,  open  at 
both  ends,  are  placed  within  the  pipettes,  the  walls  of  these  tubes 
remaining  moistened  with  soda  when  the  pipettes  have  emptied 
themselves  of  the  alkaline  solution.  They  present  consequently  a 
large  absorbing  surface.  It  will  be  observed  that  as  the  pipette  S  . 
takes  air  from  the  upper  portion  of  the  jar  A  and  the  pipette  R 
from  the  lower  portion,  the  play  of  the  pipettes  not  only  ensures 
the  absorption  of  the  carbon-dioxide  in  proportion  aa  it  is  produced 
by  the  animal  but  keeps  up  a  continual  agitation  of  the  air  within 
the  jar  A  which  tends  to  maintain  its  composition  uniform.  The 
frames  in  which  the  glass  pipettes  move,  together  with  the  wheels 
etc.  moving  them,  are  firmly  supported  by  a  heavy  metal  frame- 
work resting  upon  the  floor.  The  pipette,'  P  PI.  I,  filled  with  oxy- 
gen by  means  of  the  tube  d,  replacing  that  of  the  jar  A  absorbed  by 
the  animal,  has  a  capacity  of  19,440  c.  c.  between  the  marks  6  and  eand 
it  communicates  through  its  upper  opening  and  with  the  flask  P  which 
in  turn  communicates  with  the  jar  A  and,  through  its  lower  opening 
with  a  vessel  e  which  receives  the  liquid  that  tiows  out  of  the  pipette 

'  lntheorigin.il  eiperimcnts  as  peifonned  by  ReKiiauli  and  Reisel  three 
<}<ygcn  [lipeltessimilnT  lo  Ihe  one  [lescribcd  above  were  successively  UE^d,  the  ex- 
pernnenl  lasting  until  the  laiit  pipette  was  exhiiusteil.  It  was  found,  however,  by 
the  author!!,  lhou|;h  provided  nlih  the  three  pipettes,  that  it  was  easier  on  account 
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F,  when  the  latter  is  filled  with  oxygen,  and  with  the  tube/into  which 
the  liquid  flows  that  drives  the  oxygen  out  of  the  pipette  over  into 
the  jar  A.  The  oxygen  made  use  of  by  the  authors  was  obtained  by 
heating  in  an  iron  retort  a  mixture  of  chlorate  of  potassium  and 
black  oxide  of  manganese  and  passing  the  gas  so  developed  through 
a  solution  of  caustic  potassa.  The  gas  so  purified  and  further  tested 
by  explosion  with  hydrogen,  appeared  to  be  pure.  In  order  to  intro- 
duce the  oxygen  into  the  pipette  previously  filled  with  a  concen- 
trated solution  of  calcium  chloride,  little  or  no  oxygen  being  ab- 
sorbed by  that  liquid,  the  stop  cock  on  the  upper  tube  d  putting 
the  oxygen  reservoir  in  communication  with  the  pipette  and  that 
on  the  inferior  tube  j  conducting  the  fluid  away,  must  be  opened,  and 
as  the  oxygen  passes  into  the  pipette  the  solution  of  the  calcium 
chloride  flows  out  into  the  vessel  e.  The  pipette  should  be  filled 
under  a  little  higher  pressure  than  that  of  the  atmosphere  and  the 
gas  allowed  to  acquire  the  same  temperature  as  that  of  the  latter. 
By  allowing  a  little  oxygen  to  escape  and  so  making  its  elastic 
force  equal  to  that  of  the  atmosphere,  the  level  of  the  solution  of 
calcium  chloride  can  be  brought  to  that  of  the  lower  mark  c.  The 
height  of  the  barometer  and  the  temperature  of  the  oxygen  must 
now  be  noted,  the  latter  being  ascertained  by  means  of  a  thermom- 
eter suspended  within  the  pipette. 

After  this  somewhat  detailed  description  of  our  respiration  ap- 
paratus let  us  endeavor  to  describe  the  manner  of  conducting  the 
exi)eriments. 

Method  of  Experimentation. 

The  oxygen  pipette  being  filled  under  the  atmospheric  pressure 
H  and  a  temperature  t  let  V  represent  the  capacity  in  litres  of  the 
pijiette  between  the  upper  and  lower  marks  and/  the  pressure  of 
the  aqueous  vapor  abandoned  to  the  oxygen  by  the  solution  of  cal- 
cium chloride,  then  the  weight  W  of  the  oxygen  delivered  to  the 
bell-jar  supposing  the  pipette  to  be  emptied  to  the  lower  mark,*  will 
be  given  by  the  equation 

*  In  order  to  he  able,  if  necessary,  to  stop  the  experiment  at  any  moment  the 
pipette  was  graduated  in  litres  and  demilitres  Owing,  however,  to  the  uncer- 
tainty as  to  the  accuracy  of  the  graduation  incidental  to  the  globular  form  and 
large  size  of  the  pipette  it  is  undesirable  to  terminate  the  experiment  before  the 
pipette  has  emptied  itself  to  the  upper  mark. 
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The  presaure  of  the  vapor  from  the  calcium  chloride  solution  to 
be  deducted  from  the  barometric  pressure,  was  accepted  by  the  au- 
thors as  being  from  0'47  to  0"55  of  the  pressure  of  aqueous  vapor  at 
corresponding  temperatures  according  as  the  temperatures  of  the 
oxygen  varied  from  16"  C  to  21°  C,  the  experiments  being  made  in 
winter  or  summer. 

The  pipettes  for  absorbing  the  carbon  dioxide  are  now  weighed 
and  then  filled  with  a  solution  of  caustic  potash  or  soda  and  then 
again  weighed,  the  difference  giving  the  weight  of  the  solution,  the 
amount  of  carbon  dioxide  present  in  the  soda  having  been  previously 
determined  by  analysis,  the  method  of  which  will  be  described  pres- 
ently. The  animal  is  now  introduced,  with  food  and  drink  if 
necessary,  into  the  bell-jar,  the  walls  of  which  have  been  previously 
moistened.  In  order  to  maintain  the  temperature  of  the  water  sur- 
rounding the  bell-jar  as  constant  as  possible,  the  experiment  should 
begin  with  the  temperature  of  the  water  a  little  higher  than  that  of 
the  surrounding  atmosphere,  the  heat  given  off  by  the  animal  compen- 
sating for  that  given  ofl  by  the  water.  The  lid  closing  the  inferior 
opening  of  the  jar  is  now  screwed  up  and  the  two-way  stop  cocks  so 
turned  that  the  interior  of  the  hell-jar  is  put  in  communication  with 
the  interior  of  the  oxygen  pipette  through  the  intermediation  of  the 
flask  P  but  cut  off  from  the  atmosphere,  and  the  carbon  dioxide  pip- 
ettes put  in  motion  through  the  descent  of  the  weight.  Let  us 
suppose  that  the  respiration  of  the  animal  consists  simply  in  the  con- 
sumption of  oxygen  and  production  of  carbon  dioxide.  Itis  evident 
that  in  proportion  as  the  oxygen  of  the  chamber  is  consumed  by  the 
animal  and  the  carbon  dioxide  produced  is  absorbed  by  the  soda  of 
the  pipettes,  the  elastic  force  of  the  gas  within  the  chamber  is  di- 
minished and,  if  the  chamber  communicates  with  the  oxygen  pip- 
ette, the  oxygen  absorbed  will  be  at  once  replaced  by  an  equivalent 
amount  of  oxygen,  provided  that  the  solution  of  calcium  chloride  be 
added  through  the  tulte/to  that  in  the  oxygen  pipette  in  quantity 
sufficient  to  maintain  the  elastic  force  of  the  gas  equal  to  that  of  the 
'  Tlie  number  1  ^IfflS^weiyht  of  1  lilre  of  oiygen  a[  slaiidard  pressuie  and 

00CKt67=coetficieii(  of  expansion  for  each  deg.  C. 
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atmosphere.  This  successive  addition  of  the  solution  of  calcium 
chloride  is  accomplished  by  putting  the  tube  of  the  oxygen  pip- 
ette in  communication  with  the  reservoir  G  containing  a  con- 
centrated solution  of  calcium  chloride,  the  level  of  which  is  main- 
tained very  nearly  constant  by  means  of  the  three  glass  flasks  1,  2, 
3  filled  with  the  same  solution  and  which  einpty  themselves  success- 
ively as  the  level  of  the  fluid  in  the  reservoir  falls,  the  flasks  diflering 
slightly  from  each  other  in  the  length  of  their  necks.  In  proportion  as 
the  oxygen  in  the  pipette  becomes  rarefled  the  liquid  column  in  the 
tube  falls  and  the  elastic  force  of  the  air  in  the  tube  diminishes,  the 
consequence  of  which  is  that  the  solution  of  calcium  chloride  flows 
from  the  reservoir  into  the  tube  and  thence  into  the  pipette.  Never- 
theless the  elastic  force  in  the  chamber  does  not  remain  constant 
during  the  time  that  the  pipette  furnishes  oxygen.  It  diminishes  in 
proportion  as  the  pipette  becomes  filled  with  the  solution  of  calcium 
chloride,  that  is  if  such  solution  was  at  the  same  level  in  the  tube  and 
the  pipette  at  the  moment  that  the  former  was  cemented  to  the  tube 
leading  fn>m  the  reservoir,  the  pressure  of  the  air  within  opposing 
the  flow  from  the  reservoir*.  As  a  matter  of  fact,  however,  the  vari- 
ations due  to  the  cause  just  mentioned  may  be  restricted  to  very 
narrow  limits  by  simply  raising  the  level  of  the  solution  in  the  tube 
a  few  inches  higher  than  that  of  the  solution  in  the  pipette  before 
joining  the  tube  to  that  leading  from  the  reservoir.  By  so  do- 
ing an  excess  of  pressure  of  the  gas  within  the  chamber  of  about  1 
centimeter  is  maintained  which  is  of  advantage  in  compensating  for 
the  small  amount  of  carbon  dioxide  1  to  2  per  cent  always  present 
in  the  chamber  notwithstanding  the  constant  play  of  the  pipettes  for 
the  absorf  >tion  of  the  latter.  It  should  be  mentioned,  however,  in  this 
connection  that  absolute  constancy  of  pressure  can  not  be  main- 
tained since  variations  in  barometric  pressure  modify  that  of  the 
gas  within  the  chamber.  Towards  the  end  of  the  experiment,  when 
there  only  remains  about  300  cubic  centimeters  of  oxygen  in  the  pip- 
ette, the  tubes  are  disconnected  and  the  solution  of  calcium  chloride 
poured  into  the  tube  until  the  solution  in  the  pipette  rises  to  the 
level  of  the  upper  mark  when  the  stop  cock  on  the  tube  is  turned 
off.  By  this  time  there  is  an  excess  of  pressure  within  the  chamber 
of  about  2  to  3  per  cent  and  while  the  oxygen  corresponding  to  this  ex- 


*  That  such  is  the  case  is  shown  by  disconnecting  the  tubes  for  a  moment 
after  ihc  flow  from  the  reservoir  has  ceased,  for  in  connecting  them  again  the 
flow  at  once  begins. 
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cess  is  coDaumed  by  the  animal,  plenty  of  time  is  afforded  for  maklDg  . 
the  temperature  of  the  water  and  therefore  of  the  chamber  the  same 
as  at  the  begiDning.  By  observing  the  full  of  the  mercury  in  the 
gauge  the  requisite  number  of  millimetres  of  mercury  is  obtained 
which,  if  added  to  or  subtracted  from  the  observed  barometric  pres- 
sure, makes  the  final  equal  to  the  initial  pressure.' 

During  this  time  abo  asampleof  thegasof  the  chamber  is  drawn 
off  for  analysis. 

In  order  to  draw  off  a  sample  of  gaa  from  the  chamber  for  analy- 
sis the  tube  already  referred  to  as  being  given  off  from  the  tube 
T  ia  put  in  communication  with  the  large  mercurial  manometer. 
In  this  case  as  the  mercury  flows  out  the  gas  flows  into  the  manometer 
whence,  as  will  be  presently  described,  It  ia  transferred  for  analysis  to 
the  Hempel  burettes.  It  ia  indispensable  that  the  sample  of  gaa 
should  be  drawn  from  the  chamber  as  the  pipette  R  ascends,  inas- 
much oa  at  that  moment  the  gas  of  the  chamber  loaded  with  carbon  di- 
oxide passes  into  that  pipette  and  consequently  into  the  manometer. 
If  the  sample  waa  drawn  aa  the  pipette  descends,  the  gas  so  obtained 
being  freed  of  its  carbon  dioxide  would  not  represent  the  composition 
of  the  gas  within  the  chamber.  The  sample  of  gas  having  been 
drawn  from  the  chamber  at  the  moment  that  the  pressure  of  the  gas 
was  the  same  as  at  the.  beginning  of  exjieriment  the  movement  of 
the  pipettes  for  the  absorption  of  the  carbon  dioxide  is  stopped. 
The  animal  is  removed  and  weighed  together  with  food  and  excreta 
and  the  pipette?  at  once  also  weighed.  The  increase  in  weight  of 
the  pipettes  at  the  end  of  the  experiment  as  compared  with  their 
weight  at  the  beginning  represents  both  the  carbon  dioxide  absorbed 
and  the  hygrometric  water  fixed  by  the  concentrated  solution  of 
soda.  The  weigiit  of  the  carbon  dioxide  contained  in  the  solution 
of  soda  is  then  determined  by  analysis  and  deducting  therefrom  the 
the  weight  of  the  carbon  dioxide  that  the  solution  contained  at  the 
beginning  of  the  experiment  as  previously  determined,  the  difference 
will  be  the  weight  of  the  carbon  dioxide  absorbed  during  the  experi- 
ment by  the  solution  of  sodn.  This  weight  added  to  that  of  the  car- 
bon dioxide  remaining  in  the  chamber  at  the  end  of  the  experi- 
ment us  determined  by  analv'^ii^  of  the  sample  drawn  from  the  cham- 

'  If  for  convenience  It  be  neeeiiary  to  terminale  an  eiperimcnl  al  any  mo- 
ment, and  adilference  still  exists  between  the  Bnal  and  initial  lempcTalures,  and 
een  tlic  final  and  inilial  pressures,  tbt  ertor  so  arising,  due  to  Ihe  ic 
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ber  will  give  the  total  weight  of  the  carbon  dioxide  produced  by  the 
animal.     It  is  evident  if  during  the  experiment,  oxygen  has  only 
been  consumed  and  carbon  dioxide  only  produced,  the  latter  being  as 
rapidly  absorbed  as  produced,  that  the  composition  of  the  gas  of  the 
chamber  will  be  the  same  at  the  end  as  at  the  beginning  of  the  ex- 
periment.    That  the  gas  of  the  chamber  during  the  experiment  does 
not  differ  to  any  great  extent  from  that  of  the  atmosphere  is  shown 
not  only  by  the  analysis  of  the  air  but  from  the  fact  that  the  ani- 
mals do  not  experience  any  discomfort  even  after  a  much  longer  so- 
journ in  the  chamber  than  that  to  which  they  were  subjected  in  the 
experiments  by  the  authors.    It  should  be  added  in  this  connection 
that  the  air  of  the  chamber  is  neither  altered  by  the  food  nor  ex- 
creta of  the  animal.     Let  us  consider  now  the  data  at  our  disposal 
by  means  of  which  the  composition  of  the  air  of  the  chamber  at  the 
beginning  and  end  of  the  experiment  can  be  determined.    The  vol- 
ume of  air  at  the  beginning  of  the  experiment  is  equal  to  that  which 
is  contained  in  the  chamber,  in  the  pipettes  for  the  absorbing  of  the 
carbon  dioxide,  and  in  the  connecting  tubes  less  the  volume  of  air 
displaced  by  the  animal  and  food  which  are  introduced  into  the 
the  chamber.    The  determination  of  both  the  latter  volumes  when 
the  density  of  the  food  can  not  be  determined,  can  only  be  made  ap- 
proximately but  in  taking  it  as  equal  to  the  volume  of  air  displaced 
by  an  equal  weight  of  water  the  error  committed  can  be  but  slight. 
This  is  equally  true  at  the  end  of  the  experiment,  for  apart  from  the 
oxygen  consumed  and  carbon  dioxide  produced  and  nitrogen  present 
being  in  relatively  large  quantities  it  must  be  remembered  that  by 
far  the  greatest  part  of  the  food  consumed  is  still  present  either 
within  the  animal  or  in  its  excreta.     Indeed  the  only  part  of  the 
food  actually  disappearing  and  which  diminishes  its  volume  is  that 
entering  into  the  formation  of  the  carbon  dioxide  and  which  must  in 
any  case  occupy  less  volume  than  the  water  having  the  same  weight 
as  the  carbon  dioxide  produced.     Let  V  represent  the  volume  in  li- 
tres of  the  air  of  the  chamber  on  the  supposition  that  the  animal  has 
just  been  enclosed  within  the  latter,  H  the  elastic  force  of  that  air, 
at  its  temperature,  f  the  pressure  of  the  aqueous  vapor  at  that  tem- 
perature to  be  deducted  from  H,  it  acting  in  opposition  to  it,  then 
the  weight  of  the  oxygen  and  nitrogen  that  the  chamber  contains  at 
the  beginning  of  the  experiment  can  be  determined  by  substituting 
in  the  following  equations 
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1  H— f 

Weight  of  oxygen=0-2095.  1"-,  4298.  V. .    

l+00O367.t         760 
1  H— f 

Weight  of  nitrogen=0'7905.  l"-,  2562.  V. .    

l+000367.t  760 
the  values  of  V,  H,  t  and  f  obtained  by  observation ;  02095  and 
0'790o  representing  the  amounts  of  oxygen  and  nitrogen  per  volnme 
in  100  volumes  of  air  and  l<'-4298  and  l'''2562  the  weight  of  a  li- 
tre of  oxygen  and  nitrogen  respectively  at  standard  pressure  and  tem- 
perature. At  the  etid  of  the  experinient  H,  t  and  f  being  made  the 
aanie  as  at  ths  beginning,  the  total  volume  of  air  then  within  the 
chamber  will  be  unchanged  its  composition  having  been  modified  by 
the  amount  of  carbon  dioxide  or  other  gases  produced  and  remain- 
ing in  the  chamber.  The  weight  of  carbon  dioxide  oxygen  and  ni- 
trogen or  other  gases  present  in  the  chamber  at  the  end  of  the  ex- 
periment is  then  determined  by  multiplying  the  weight  of  the  gases 
obtained  from  the  sample  of  gas  drawn  from  the  chamber  by  the  ra- 
tio of  the  volume  of  air  of  the  chamber  V  to  that  of  the  sample  t. 
Let  us  suppose  that  C,  O  and  N  represent  the  weight  of  the  carbon 
dioxide  oxygen  and  nitrogen  in  the  sample  of  air  drawn  from  the 
chamber  and  that  ^=Mi  then  CM,  OM  and  NM  will  be  the  weight 
of  the  carbon  dioxide,  oxygen  and  nitrogen  in  the  chamber  at  the  end 
of  the  experiment.  The  weiglit  of  the  carbon  dioxide  present  in  the 
chamber  must  be  ailded  as  already  mentioned  to  that  obtained  from  the 
pipettes  to  obtain  the  total  amount  of  carbon  dioxide  produced  while 
the  weight  of  the  oxygen  remaining  in  the  chamber  must  be  de- 
ducted from  the  sum  of  the  weight  of  oxygen  present  in  the  cham- 
ber at  the  lieginning  of  the  experiment  and  that  delivered  to  the 
chamber  during  tlie  experiment  to  obtain  the  total  weight  of  oxygen 
consumed.  Finally  the  increase  or  diminution  in  the  weight  of  the 
nitrogen  within  the  chamlter  at  the  beginning  and  end  of  the  experi- 
ment amonntingto  perhaps  the  0*02  of  a  gramm  the  authors  regard 
as  being  due  to  errors  in  the  eudiometrical  readings  rather  than  as 
nitrogen  exhaled  or  inhaled  by  the  animal,  the  amonntof  nitrogen  in 
the  chamber  pre^^cnt  being  the  same  at  the  end  m^  at  the  beginning 
of  the  experiments. 

Method  of  DKTKUMiNLMi  the  WKHiiiT  ok  the  Carbon 

Dioxide  Aiwehed  nv  the  Sor.rnoN'  ok  Soda 

IN  THE  Pii-hrrrra. 
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was  essentially  that  recommended  by  Regnault.  It  depends  upon 
the  decomposition  of  the  sodium  carbonate  in  the  solution  through 
the  addition  of  sulphuric  acid  and  the  reabsorbing  of  the  carbon  di- 
oxide so  set  free  by  passing  the  latter  through  bulbs,  etc.  containing 
soda,  the  increase  in  the  weight  of  the  bulbs  giving  the  weight  of 
the  carbon  dioxide  absorbed.  The  apparatus  represented  in  F  Plate 
II  consists  of  a  litre  flask  B  into  which  is  poured  a  sample  of  the 
soda  solution  from  the  pipettes  to  be  analyzed.  Through  the  cork 
closing  the  flask  pass  three  tubes,  the  first  tube  communicates  with 
the  U  shaped  tube  A  containing  soda  and  pumice  stone  for  the  ab- 
sorption of  the  carbon  dioxide  in  the  air  that  passes  through  the  ap- 
paratus at  the  end  of  the  experiment.  The  second  tube  serves  for 
the  introduction  of  the  sulphuric  acid  which  should  be  a  little  less  dense 
than  the  alkaline  solution  and  added  gradually  to  the  latter,  the 
mixture  being  slowly  heated  by  gas  jets  to  boiling.  The  third  tube 
communicates  with  the  narrow  flask  C  containing  concentrated  sul- 
phuric acid,  the  latter  communicating  in  turn  with  the  tube  D 
containing  pumice  stone  and  sulphuric  acid  for  drying  the  air  and 
through  which  the  carbon  dioxide  developed  passes. on  its  way  to 
the  Liebig  bulbs  E  containing  a  concentrated  solution  of  soda  and 
the  tube  F  containing  pumice  stone  and  small  pieces  of  caustic 
soda.  The  remaining  tubes  G  and  H  contain  pumice  stone  and 
concentrated  sulphuric  acid.  The  increase  in  weight  of  the  three 
tubes  E  F  and  G  at  the  end  of  the  experiment,  the  tubes  having 
been  previously  weighed  at  the  beginning,  gives  the  weight  of  the 
«arbon  dioxide  absorbed.  To  ensure  accuracy  in  the  weighing  of 
the  tubes  E,  F,  G  three  similar  tubes  disposed  in  the  same  manner 
and  displacing  an  equal  volume  of  air  should  be  used  as  counter 
weights. 

The  tube  H  containing  pumice  stone  and  sulphuric  acid  serves 
to  prevent  the  moist  air  depositing  water  in  the  tube  G.  Finally 
by  means  of  the  aspirating  jar  I  a  current  of  air  is  made  to  pass 
through  the  apparatus  and  of  so  carrying  the  last  traces  of  carbon 
dioxide  to  the  soda  solution  absorbing  it.  In  order  to  maintain  the 
tubes  firmly  bound  together  and  to  facilitate  their  connection 
and  disconnection  they  are  all  clamped  to  a  solid  wooden  frame- 
work by  means  of  which  they  can  all  be  removed  together  and  in 
position  when  desirable.  The  weight  of  the  carbon  dioxide  pre- 
viously existing  in  the  soda  solution  placed  in  the  [)ipettes  at  the 
beginning  of  the  experiment  for  absorption  of  the  carbon  dioxide 


24  PROCEEDINOB  OF  THE  ACADEMY  OF  [1891. 

produced  by  the  aQimal  is  determined  by  means  of  the  same  appara- 
tus and  must  of  course  be  deducted  from  the  weight  of  the  carbon 
dioxide  absorbed,  present  in  the  soda  solution  at  the  end  of  the  ez- 
perimeut. 

It  has  already  been  mentioned,  that  by  means  of  the  accessory 
tube  T  PI.  I  given  off  by  the  tube  leadiug  from  the  chamber,  to  the 
carbon  dioxide  pipette  R,  that  a  sample  of  gas  can  be  drawn  into 
the  large  mercurial  manometer.  By  so  turning  its  three-way  stop 
cock,  as  to  kt  the  mercury  flow  out,  the  sample  so  obtained  is  after- 
wards driven  over  to  the  absorbing  or  explosion  apparatus  for  anal- 
ysis. This  is  accomplished  by  pouring  mercury  into  the  limb  of 
the  manometer  opposite  that  containing  the  sample,  the  three-nay 
stop  cock  being  so  turned  as  to  put  both  limbs  in  communication 
and  then  of  retransferring  to  the  manomet«r  for  determination  of 
volume  of  gases  absorbed.  The  method  made  useof  by  the  authors, 
however,  in  order  to  expedite  the  analysis  is  to  draw  the  sample  of 
gas  from  the  chamber  directly  into  a  Hempel  graduated  burette  B' 
filled  with  mercury,  the  latter,  Plate  III,  Fig.  1,  flowing  out  of  the 
burette  as  the  mercurial  reservoir  A  with  which  the  burette  com- 
municates is  lowered  by  means  of  the  wheel  work  C  attached  to  the 
solid  wooden  frame  fastened  to  the  table.  The  sample  of  gas  so  ob- 
tained reduced  to  standard  temperature  and  pressure  is  then  driven 
out  of  the  burette  B  by  elevating  the  mercurial  reservoir  into  a 
Hempel  pipettte  F  containing  a  concentrated  solution  of  soda  and 
after  remaining  there  long  enough  for  the  absorption  of  any  carbon 
dioxide  present  ia  driven  back  into  the  graduated  burette  by  lower- 
ing the  mercurial  reservoir,  the  diminution  in  volume,  the  latter  re- 
duced to  standard  temperature  and  pressure,  representing  the  carbon 
dioxide  absorbed.  The  pipette  for  the  absorption  of  the  carbon  diox- 
ide being  removed,  the  burette  ia  connected  with  one  containing  pyro- 
gallic  acid  into  which  the  sample  of  gaa  just  freed  of  its  carbon  diox- 
ide is  driven  by  elevating  the  reservoir  and  in  which  it  is  allowed 
to  remain  until  the  oxygen  present  is  absorbed.  The  sample  of  gas 
being  then  driven  back  into  the  graduated  burette  by  lowering  the 
reservoir  the  diminution  in  volume,  reduced  to  standard  temi>erature 
andpressure,  represents  the  volume  of  oxygen  absorbed.  The  volume 
of  gas  now  remaining  in  the  burette  the  authors  regarded  as  consist- 
ing of  nitrogen.  At  least  the  volume  of  residual  gas  in  the  burette  was 
1  Neue  Melhoden   fUr    Analyse   der  Gase,  von  Di.   W.    Hempel,   Brauo. 
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usually  8uch  as  it  ought  to  be  on  the  supposition  that  it  was  nitrogen, 
and  as  can  be  shown  experimentally  by  transferring  the  gas  to  the 
Explosion  Apparatus  Plate  III,  Fig.  2.  The  connection  with  the 
burette  containing  the  gas  is  made  with  that  limb  of  the  apparatus 
A  which  has  been  previously  filled  with  a  solution  of  soda  the  latter 
being  forced  up  by  the  mouth  applied  at  the  end  of  the  other  limb  F 
and  the  latter  then  clamped.  A  known  volume  of  oxygen  being  then 
introduced,  and  a  sufficient  volume  of  detonating  gas  developed  elec- 
trolytically  by  means  of  three  Daniell  cells  connected  with  the  plati- 
num plates,  through  the  binding  screws  H  H  the  gaseous  mixture  is 
exploded  by  connecting  a  Ruhmkorif  apparatus  with  the  platinum 
terminals  O  6.  The  fact  of  there  being  no  diminution  in  the  volume 
of  the  residual  air  as  ascertained  by  transferring  the  gas  back  to  the 
graduated  burette  proves  the  absence  of  at  least  hydrogen,  heavy  car- 
buretted  hydrogen,  C,  H4  and. light  carburetted  hydrogen  or  marsh 
gas,  C  H4  the  gases  which  are  the  most  likely  to  be  present,  the  two 
former  coming  from  the  rectum  of  the  animal  the  latter  from  its 
food.  That  there  is  no  free  hydrogen^  is  further  shown  in  the  absence 
of  absorption  on  passing  the  residual  gas  through  palladium.  The 
following  tabulated  actual  experiment  will  serve  to  illustrate  the  gen- 
eral method  and  order  of  experimentation. 

Experiment  No,  17. 

Oct,  29th,  8.45  P.  M, 

2  Pigeons. 

BEGINNING  OF  EXPERIMENT. 

Weight  of  animal 0"'-567 

"     "  food 0-""  000 

Barometer 748"*°* 

Temp,  of  Chamber 18°C 

Pressure  of  Aq.  Vap 15°'35 

Vol.  of  Gas  of  Chamber      lit.                    748 — 15-35  lit. 

at  standard  temp.  =      47-6— 0567. =  42-53 

and  pressure  760  (1+00367-18) 

^  Were  these  gases  present  in  the  residual  air  then  after  explosion  with 
oxygen  water  and  carbon  dioxide  would  be  formed  and  retained  in  the  pipette  the 
volume  of  the  gas  being  consequently  diminished.  It  should  be  mentioned,  how- 
ewer,  in  this  connection  that  it  is  extremely  difficult  whatevertlie  kind  of  apparatus 
ttsed,  to  determine  such  very  small  volumes  of  hydrogen  or  carburetted  hydrogen 
or  marsh  gas  as  are  likely  to  be  present  in  the  sample  of  gas  drawn  from  the  cham- 
ber for  analysis  and  in  neglecting  to  take  these  gases  into  account  no  very  sensible 
error,  at  least  in  most  instances,  will  be  introduced  into  the  result. 

3 
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OBAHMEB. 

Weight  of 

Oxygen  iu    =  0-2095  1-4298  gr.  42-53  =  12-739 

Chamber. 

Weight  of 

Nitrogen  in  =  0-7905  12562  gr. 4253  =  42-220 

Chamber 

Temp,  of  Oxygen  in  Pipetl* 19" 

Pressure  of  Aq.  Vap.  aband.  by  Calcium  Chloride  sol.     .    7-'™'679 

QBAHITEB. 

Weight  of  748—7-67 

Oxygen  in    =  14298  gr.  19-440        =  25-297 

Pipette.  760  (1  +00367-19) 

Weight  of  Pipettes  and  Soda  sol =  7683'000 

.....      =6238-000 

-'     •    Soda  sol.  or  difference      .        .        .        .  =  1445*000 
Sample  of  Soda  sol,  analysed  =  140'  cc 

Weight  of  tubes  at  end =      258-35 

"  -'        beginniug ^      257-50 

Carbon  dioxide  absorbed  or  difference  .        .      ^     00085 

Carbon  dioxide  in  Soda  sol.  used  .         .        .     =  877 

End  of  Experiment. 

Duration  of  experiment            21  hours. 

Weight  of  animal             =       0-529 

excreta             =        0038 

MM. 

Barometer  .       ' 758 

Pressure  in  gauge  10 

Elastic  force  of  gas  in  chamber         ....  748 

Temijerature  of  chamber 18*0 

Vol.  of  gas  of  chamber  lit. 

at  standard  ^  4*2-53 

lemp.  and  press. 

ANALvaia  OF  Sample  Gas. 

Barometer 762-°"°-6 

Teiu[>crature  of  laboratory       .....  I8°5 
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Pressure  of  aq.  vapor 15'"°"8 

Vol.  of  sample  of  gas  at  observed  temp,  and  press.         =         71  cc 
Vol.  of  sample  reduced  to  stand. 

temp,  and  press,  before  absorp-  -^     65*32  cc 

tion  of  carbon  dioxide. 
Vol.  of  sample  after  absorption 

of  carbon  dioxide.  =     64*40  cc 


Carbon  dioxide  absorbed.  =     00*92  cc 

Vol.  of  sample  after  absorption 

of  Oxygen.  =     51*71  cc 

Oxygen  absorbed.  =     12*69  cc 

Composition  of  Gas  of  Chamber. 
Volume  of  Gas  of  chamber.  42530 


651 


Volume  of  Gas  of  sample.  65*32 

LIT.  GRAMMES. 

0-92  651  =    0*6  1-966  =    1*179  =  Carbon  dioxide.  ^        . 

12*69  651  =    8*2  1*429  =  11*789  =  Oxygen.  [    ,       , 

51*71  651  =-.  33*6  1*256  =  42*238  =  Nitrogen.  3   ^^^^  ^^' 

Composition  per  volume.  Composition  per  cent. 

Carbon  dioxide.        0*60  1*4 

Oxygen.  8*25  19*5 

Nitrogen.  33*62  79*1 

42*47  100*0 

GRAMMES. 

Weight  of  Oxygen  delivered  to  chamber  from  Pipette  =      25*297 

in  chamber  at  beginning  of  exp.        =      12*739 


i< 


"    available  =      38*036 

"     in  chamber  at  end  of  exp.  =       11*789 


« 

<l  it  U  <l  « 


consumed  by  animal  =       26*247 

"     per  hour  =         1*249 

"  per  kilo.  =        2*202 

Pipettes  and  Soda^sol.  =  7712*000 

=  6238*000 


Soda  sol.  or  difference  =  1474*000 
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Weight  of  sample  of  Soda  sol.  analyzed        140  cc 

Tubes  at  end  =      257*72 

"  "      at  begioning  =      254"20 

Carbon  dioxide  absorbed  or  difference  =;      003*50 

1474  gr.  of  Soda  so),  at  eod  contained  Carbon  dioxide   =      37*060 
1445     "  "      at  l)cg.        "  "  =        8-770 

Carbon  dioxide  produced  by  animal  =       28*280 

"  "      absorbed  by  Sodo  sol.  rem.  in  chamber  7=        1*179 

Total  CO,  produced  by  animal  =  29459 

Weight  of  Oxygen  in  Carbon  dioxide  produced  =^  21*424 

Weight  of  Oxygen  in  Carbon  dioxide  produced  21  424 

=  Reip.  Quw.  = =  0-816 

Weight  oSOxygtn  connumeil  26*247 

Weight  of  Nitrogen  in  chamber  at  beginning  =  42*22 

at  end  =  42*20 

0002 
W.  of  CO,  produced  by  animal  per  hour  =  ■      1*402 

W.  of  CO,  produced  per  hour  per  kil.  of  animal  ^        2*472 

In  order  to  test  the  accuracy  of  the  method  of  experimentation 
just  described  by  control  experiments  the  authors  burned  within  the 
chamber  a  given  weight  of  stearic  acid.  C'"*?  of  stearic  acid  (C^ 
Hb  0])  when  burned  should  theoretically  produce  18*9  gr.  CO,. 
When  burned  in  the  chamber  of  the  respiratory  apparatus,  that 
amount  of  stearic  acid  actually  ])roduced  IS'o  gr.  of  CO,.  The  Ion 
0*"4  CO,  or  21,  pe.  was  not,  therefore,  greater  than  what  might 
been  have  anticipated. 

The  animals  ex[)eriniented  with,  rabbits,  monkeys,  pigeons,  tur- 
tles, enjoying  good  health  at  the  beginning  of  the  experiment,  did 
not  api)ear  to  suffer  in  any  way  from  their  sojourn  in  the  chamber 
of  the  respiratory  apparatus.  The  food  placed  in  the  chamber  when 
the  animals  had  not  been  previously  fed  was  in  some  instances  not 
eaten,  the  animal  apparently  not  being  then  hungry.  The  jieriod 
of  experimentation  extended  through  the  winter,  spring  and  summer 
niontbs  of  1890.  The  hour  of  experiment  selected,  day  or  night,  de- 
peuilcd  upon  the  convenience  and  the  amount  of  time  at  the  dis- 
posal of  the  experimenters. 
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Experiment  No,  1. 

Jan.  15th, 

Rabbit. 

Weight  of  animal 2"*'5 

Weight  of  food 0-^"0 

Duration  of  experiment  7  hours,  day. 

Difference  between  the  initial  and  final  temperature 

of  the  gaa  of  the  chamber  .        .         .        .  +0°'5  C. 

Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber  ....  i.mm.g 

Ck)mpo8ition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment  per  cent 

Carbon  dioxide  0*807  Carbon  dioxide  2-00 

Oxygen  7-331  Oxygen  18*00 

Nitrogen  33737  Nitrogen  80*00 

41-875  100-00 

GRAMMES. 

Weight  of  oxygen  consumed                      .         .         .  15994 
Weight  of  carbon  dioxide  produced          .         .        .  19-762 
Weight  of  oxygen  contained  in  the  carbon  dioxide  14*372 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed            ....  0*898 
Weight  of  oxygen  consumed  per  hour               .         .  2*284 
Weight  of  oxygen  consumed  per  hour  per   kilo- 
gramme of  animal             0*913 

Weight  of  carbon  dioxide  produced  per  hour            .  2*823 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal                ....  1*129 

Experiment  No,  2. 

Jan,  20th. 

Rabbit. 

Weight  of  animal 2."H 

Weight  of  food,  turnips  0.^"-4 

Duration  of  experiment  .        12  hrs.  45  min.  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  .         .        .  +0®*5 
Difference  between  the  final  and  initial  pressure 

of  the  gas  of  the  chamber         ....  -f  6"""* 
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Compoeition  of  gas  of  chamber  at  the  Composition 

eud  of  the  experiment :  per  cent : 

Carbon  dioxide                 0'649                Carbon  dioxide  1'6 

Oxygen                                7755                 Oxygen  190 

Nitrogen                         32333                Nitrogen  79-4 

40-737  100-0 

GRAMMES. 

Weight  of  oxygen  consumed Sl'SS 

Weight  of  carhon  dioxide  produced         .  35-26 
Weight  of  oxygen  contained  in  the  carbon  dioxide  25-65 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed            ....  0-81 
Weight  of  oxygen  consumed  per  hour      .        .        .  2'48 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal              .....  1'03 
Weight  of  carbon  dioxide  produced  per  hour  2-76 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*15 

ExperimetU  No.  3. 
Jan.  24/A. 
Rabbit. 

Weight  of  animal 2."'-3 

Weight  of  food 0."'-0 

Duration  of  experiment            7-5  hrs.,  day. 

Difference  between  the  initial  and  final  temperature 

of  the  gaa  of  the  chamber          ....  C-S  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gaa  of  the  chamber       .....  -|-10*"" 

Composition  of  gaa  of  chamber  at  the  Compoeition 

end  of  the  experiment  per  cent 

Carbon  dioxide                  0448                 Carbon  dioxide  1-00 

Oxygen                                863r>                 Oxygen  2010 

Nitrogen                         34-036                Nitrogen  78-90 

43-139  10000 

nBAMMES. 

Weight  of  oxygen  consumed 9-219 
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Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed            ....  0*844 
Weight  of  oxygen  consumed  per  hour      .         .         .  1229 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*534 

Weight  of  carbon  dioxide  produced  per  hour  .  1*427 

Weight  of  carbon  dioxide  produced  per  hour  per 

per  kilogramme  of  animal  ....  0*620 

Experiment  No,  4. 
Feb.  Srd, 
Rabbit. 

Weight  of  animal 2*''"  6 

Weight  of  food 0*^"- 

Duration  of  experiment 7*5  hrs.,  day. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber           .        .         .  +2°C. 
Difference  between  the  initial  and  final  pressure 

of  the  gas  of  the  chamber          ....  j.mm.g 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 0*983                Carbon  dioxide  2*3 

Oxygen                              7*244                Oxygen  17*3 

Nitrogen                         33*787                Nitrogen  8004 


42014  100*00 

GRAMMES. 

Weight  of  oxygen  consumed 1500 

Weight  of  carbon  dioxide  produced         .        .         .  19*80 

Weight  of  oxygen  contained  in  the  carbon  dioxide  14*40 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*96 

Weight  of  oxygen  consumed  per  hour      .        .         .  200 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*70 

Weight  of  carbon  dioxide  produced  per  hour           .  2*64 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*01 
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Experiment  No.  5. 
Feb.5lh. 
Rabbit. 

Weight  of  animal 2-'^S 

Weight  of  food,  turnips             O^*"^ 

Duratiou  of  experiment            11  hours,  day. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber                  .        .  +1"  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber +4"""4 

Composition  of  gas  of  chamber  at  the  Compoaition 

end  of  the  experiment  per  cent 

Carbon  dioxide                 0*886               Carbon  dioxide  2*1 

Oxygen                             7763  '            Oxygen  IS'T 

Nitrogen                         32853                Nitrogen  79-2 

41-502  100-0 

OSAHME8. 

Weight  of  oxygen  consumed 22-534 

Weight  of  carbon  dioxide  produced          .        .        .  28*132 

Weight  of  oxygen  contained  in  the  carbon  dioxide  20'459 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed              ....  0907 

Weight  of  oxygen  consumed  per  hour       .         .         .  2-048 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animnl      0'890 

Weight  of  carbon  dioxide  produced  per  hour            ,  2-557 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal         .         .  I'll  1 

Experiment  No.  6. 
Feb.  7th. 
Rabbit. 

Weight  of  animal 2-*"'5 

Weight  of  food 0"''0 

Duration  of  experiment 9  hrs. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  chamlicr  .         .         .         .         .  +1''C' 
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Composition  of  gas  of  chamber  at  the 

end  of  the  experiment : 
Carbon  dioxide  0*919 

Oxygen  7849 

Nitrogen  33*963 


Composition 

per  cent : 

Carbon  dioxide  2*15 

Oxygen  18-37 

Nitrogen  79*48 


42-731  Lit.  10000 

GRAMMES. 

Weight  of  oxygen  consumed 18*526 

Weight  of  carbon  dioxide  produced          .        .        .  24*010 

Weight  of  oxygen  contained  in  the  carbon  dioxide  17*470 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*957 

Weight  of  oxygen  consumed  per  hour      .         .         .  2*058 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*823 

Weight  of  carbon  dioxide  produced  per  hour    .        .  2*668 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*067 

Experiment  No.  7. 

Feb,  10th, 

Rabbit. 

Weight  of  animal 2*"»-2 

Weight  of  food,  turnips            0*"*'2 

Duration  of  experiment            ....         11  hours,  night. 
Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber          ...  0°  C. 
Difference  between  the  initial  and  final   pressure 

of  the  gas  of  the  chamber         ....  +5'""- 
Composition  of  gas  of  chamber  at  the                   ^           Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 0*823                Carbon  dioxide  2*00 

Oxygen                              7*279                Oxygen  17*00 

Nitrogen                         34*956                Nitrogen  81*00 

43*058  100*00 

GRAMMES. 

Weight  of  oxygen  consumed 20*53 

Weight  of  carbon  dioxide  produced                  .        .  24*60 
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Weight  of  oxygen  coDtaJaed  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 

in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 

Weight  of  oxygen  qouBumed  per  hour 
Weight  of  oxygen  coneumed  per  hour  per  kilo- 
gramme of  animal     

Weight  of  carbon  dioxide  produced  per  hour   . 
Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal        ..... 


[1891. 
17-90 


1-01 


Experiment  2^0.  8. 
Feb.  Uth. 
Rabbit. 

Weight  of  animal 2'"'-5 

Weight  of  food,  fed  befoi-e  experiment    . 

Duration  of  experiment  ....        1'15  hrs.,  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gaa  of  the  chamber  ...  0"  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  in  the  chamber +11'™' 

Composition  of  gas  of  chamber  nt  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide  0889  Carbon  dioxide  2-00 

Oxygen  7946  Oxygen  1900 

Nitrogen  32-911  Nitrogen  79-00 


41-646 


Weight  of  oxygen  consumed 

Weight  of  carbon  dioxide  produced 

Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbun  dioxide  produced,  and  the  weight 
of  the  oxygen  consumetl 

Weight  of  oxygen  consumed  per  hour 

Weiglit  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal      

Weiglit  of  carbon  dioxide  produced  per  hour    . 


100-00 

0BAHHE8. 

21-58 
26-75 
19-45 


0-74 
2-32 
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.    Experiment  No,  9. 
Feb.  ISth. 
Rabbit. 

Weight  of  aniiQal •  2*"*1 

Weight  of  food,  turnips 0'*"*4 

Duration  of  experiment 12  hrs.,  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber          .        .         .  +4°  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber O'"*0 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 1-230                Carbon  dioxide  3000 

Oxygen                              6*033                Oxygen  14*000 

Nitrogen                         34*165                Nitrogen  83*000 

41*428  100000 

GRAMMES. 

Weight  of  oxygen  consumed 24*396 

Weight  of  carbon  dioxide  produced        .         .          .  29*310 

Weight  of  oxygen  contained  in  the  carbon  dioxide  21*316 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxiile  produced,  and  the  weight 

of  the  oxygen  consumed 0*873 

Weight  of  oxygen  consumed  per  hour      .         .        .  2*033 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*968 

Weight  of  carbon  dioxide  produced  per  hour   .         .  2*442 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*162 

Experiment  No.  10. 

March  llth. 

Rabbit. 

Weight  of  animal 2*''"1 

Weight  of  food,  turnips 0*"'4 

Duration  of  experiment 13  hrs.,  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  .         .        .  +1°  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber +l'j""-4 
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CompoBitioD  of  gas  of  chamber  at  the  Compoaition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide  0'693  Carbon  dioxide  1'6 

Oxygen  6672  Oxygen  15-7 

Nitrogen  35-076  Nitrogen  82-7 


42-441 

Weight  of  oxygen  consumed 

Weight  of  carbon  dioxide  produced 

Weight  of  oxygen  contamed  in  the  carbon  dioxide 

Ratio  betweea  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed 

Weight  of  oxygen  consumed  per  hour 

Weight  of  oxygen  coneumed  per  hour  per  kilo- 
gramme of  animal     

Weight  of  carbon  dioxide  produced  per  hour   . 

Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal        ,         .         .         .         . 


100-0 

OBAUUES. 

27-21 
3412 
24-81 


0-91 
2-09 


1-24 


Experiment  No.  11. 

March  20(A. 

Rabbit. 

Weight  of  animal 2-"'-4 

Weight  of  food,  turnips ©'"H 

Duration  of  experiment 13  hrs.,  night. 

Difference  between  the  initial  and  6nal  tempera- 
ture of  the  gas  of  the  chamber           .         .         ,  -l-0°'5  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gaa  of  the  chamber O-^^-O 

Conii>osition  of  gaa  of  chamber  at  the  Composition 

end  of  the  exi>erinient :  per  cent : 

Carbon  dioxide                   0-558                 Carbon  dioxide  1-40 

Oxygen                                6-HlO                 Oxygen  1700 

Nitrogen                           32-592                 Nitrogen  81-60 

39-y60  10000 

GRAMMEa. 
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Weight  of  oxygen  contained  in  the  carbon  dioxide  27*242 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*971 

Weight  of  oxygen  consumed  per  hour       .                 .  2*141 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*892 

Weight  of  carbon  dioxide  produced  per  hour   .         .  2*862 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*192 

Experiment  No.  12. 

April  2Sth. 

Rabbit. 

Weight  of  animal 2*"'00 

Weight  of  food,  turnips 0''"12 

Duration  of  experiment 9  hrs.  45  min.,  day. 

Difference  between  the  initial  and  final  tempera- 
ture of  gas  in  the  chamber        .         .         .         .  -|-5°  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber +3*°"°  5 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 1*194                Carbon  dioxide  2*85 

Oxygen                              7*688                Oxygen  18*39 

Nitrogen                          32*927                Nitrogen  78*76 

41-809  100*00 

grammes. 

Weight  of  oxygen  consumed 1 7*535 

Weight  of  carbon  dioxide  produced           .         .        .  21*878 

Weight  of  oxygen  contained  in  the  carbon  dioxide  15*911 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumeid 0*907 

Weight  of  oxygen  consumed  per  hour               .  1*807 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*903 

Weight  of  carbon  dioxide  produced  per  hour    .         .  2*254 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*127 


S8  PROCEEDINOS  OF  THE  ACADEHT  OF  [1^1. 

ExperimeiU  Nq.  13. 

May  2nd. 

Rabbit. 

Weight  of  animal    .......  1»^8 

Weight  of  food,  turnips  .                                 .        .  1""''13 

Duration  of  esperinient    ....       11  hra.  45  min.,  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber          ...  0°  C 
Difference  between  the  initial  and  final  pressure  of 

the  gaa  of  the  chamber — lO""' 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  c«nt : 

Carbon  dioxide                 0'567               Carbon  dioxide  1*40 

Oxygen                             7-479               Oxygen  18-58 

Nitrogen                         32228                Nitrogen  80-02 

40-274 

Weight  of  oxygen  consumed 

Weight  of  carbon  dioxide  produced 
Weight  of  oxygen  contained  in  the  carbon  dioxide 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed     .....  I'OSO 
Weight  of  osygen  consumed  per  hour       .        .        ,  2'326 
Weight  of  oxygen   consumed  per  hour  per  kilo- 
gramme of  animal      1-292 

Weight  of  carbon  dioxide  produced  per  hour  .  3-361 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1-867 

Experiment  No.  14. 

April  la(. 

Monkey,  Cebus  capucinub. 

Weight  of  animal 2'"  00 

Weight  of  food,  orange 0-"'170 

Duration  of  experiment 5  hrs.,  day. 

Difference  between  llie  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  .         .         .  +0°-5  C. 
Difference  between  the  inttiiil  and  linal  pressure  of 
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Composition  of  gas  of  chamber  at  the 

end  of  the  experiment : 
Carbon  dioxide  0*855 

Oxygen  8422 

Nitrogen  33-117 

42-394 


Composition 

per  cent : 

Carbon  dioxide  2"10 

Oxygen  19*80 

Nitrogen  78-10 


Weight  of  oxygen  consumed     .... 

Weight  of  carbon  dioxide  produced 

Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed     .... 

Weight  of  oxygen  consumed  per  hour 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal     .  .         . 

Weight  of  carbon  dioxide  produced  per  hour  . 

Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal        .... 


100-00 

GRAMMES. 

13-47 

16-389 

11-919 


0-884 
2-694 

1-347 
3*277 

1-638 


Experiment  No,  15. 

April  Srd. 

Monkey,  Cebus  capucinus. 

Weight  of  animal l-^^SO 

Weight  of  food,  sweet  potatoes         ....  0-"'*158 
Duration  of  experiment   ....           6  hrs.  20  min.,  day. 
Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber          .        .         .  -f-3®  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber ^jnim. 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 0*418                Carbon  dioxide  0*98 

Oxygen                              8*759                Oxygen  20*61 

Nitrogen                          83-324                Nitrogen  7841 


42-501 


Weight  of  oxygen  consumed 
Weight  of  carbon  dioxide  produced 


10000 

GRAMMI^S. 

14-31 
l»-73 
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Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 

in  the  carhon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 

Weight  of  oxygen  consumed  per  hour 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 

Weight  of  carbon  dioxide  produced  per  hour   . 
Weight  of  carbon  dioxide  produced  per  hour  per 
Itilogramme  of  animal 

Experiment  No.  16. 
JJoy  26th. 
2  Pkieons. 

Weight  of  animals 

Weight  of  food,  corn 

Duration  of  experiment   ....         13  brs.  15 
Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber 
Difierence  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber 

Composition  of  gas  of  chamber  at  the 

end  of  the  experiment: 
Carbon  dioxide  0'630  Carbon  di 

Oxygen  9447  Oxygen 

Nitrogen  34-131  Nitrogen 

44-208 


[1891. 
13-62. 


0-9&. 
2-2T 


1-51 
2-9T 


0"'-570 
0-"'180- 
I  in,,  day. 


Weight  of  oxygen  consumed     .         .         .         .         . 
Weight  of  carbon  dioxide  produced 
Weight  of  oxj-gen  contained  in  the  carbon  dioxide 
Ratio  between  the  weight  of  the  oxygen  contained 

in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygon  consumed 
Weight  of  oxvgen  consumed  per  hour 
Weight  of  owgen  consumed  ptr  hour  per  kilo 

gramme  of  ammal 
Weight  of  carhon  dioxiJe  produtetl  [ter  hour 
Weiglit  of  cjirboii  dioxide  produced  per  hour  per 


266804 
32-1564 
23-1592 


0-8680 
20218 


3-5470 
2-3471 
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Experiment  No,  17. 

Oct  29th. 

2  Pigeons. 

Weight  of  animal O'^'-Se? 

Weight  of  food 0-*"0 

Duration  of  experiment 21  hrs. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  .  .  0°0 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber 0-""0 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide  0*60  Carbon  dioxide  1*4 

Oxygen  8*25  Oxygen  19*5 

Nitrogen  33-62  Nitrogen  791 

42-47  100-0 

GRAMMES. 

Weight  of  oxygen  consumed 26*247 

Weight  of  carbon  dioxide  produced          .         .        .  29*459 

Weight  of  oxygen  contained  in  the  carbon  dioxide  21*424 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*816 

Weight  of  oxygen  consumed  per  hour       .        .         .  1*249 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 2*202 

Weight  of  carbon  dioxide  produced  per  hour   .        .  1*402 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 2*472 

Experiment  No.  18. 

April  7th. 

Turtle,  Pseudemys  Mobilensis. 

Weight  of  animal 1**"7 

Weight  of  food,  sweet  potato    .      -  .        .        .        .  0*"*1 

Duration  of  experiment 96  hours. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  ...  0*®  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber -f-19*""'00 

4 
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Corapositiou  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioside  0'366  Carbon  dioxide  0*86 

Oxygen  9623  Oxygeu  22-41 

Nitrogen  32-954  Nitrogen  76-74 


42-943 

Weight  of  oxygen  consumed 

Weight  of  carbon  dioxide  produced 
Weight  of  oxygen  contained  in  the  carbon  dioxide 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed     .         .         .         .         . 
Weight  of  oxygen  consumed  per  hour 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal     

Weight  of  carbon  dioxide  produced  per  hour 
Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal 


100-00 

GRAUHE9. 

8-612 
U-341 
8-248 


0-957 
0-088 


O-051 
0-118 


RKSUME  of   13   ExrERIMENl-S  AS  REGARDS  THE  CONSUMPTION  OF 
OXVGEN    AND  PRODUCTION   OF  CARBON    DIOXIDE 

BY  Rabbits. 

O.coniumcd       O.coiHiinied       COi,  produced       COi, produced        Rsp.Quat 


EiViSVi, 

kU  of  animal. 

2-28 

0-91 

2-82 

1-12 

0-89 

2-48 

103 

2-76 

1-15 

0-81 

1-22 

0-53 

1-42 

0-62 

0-84 

2-00 

0-70 

2-64 

1-01 

0-96 

204 

0-89 

2-55 

111 

0-90 

2-05 

0-82 

2-66 

106 

0-95 

1-86 

0-84 

2-33 

101 

0-87 

1-86 

074 

2-32 

092 

0-90 

2-03 

0-96 

2-44 

1-16 

0-87 

2-09 

0-99 

■   2-62 

1-24 

0-91 

2-14 

0-89 

2-86 

1-19 

0-97 

1-80 

0-90 

2-25 

M2 

0-90 

2-32 

129 

3-36 

1-86 

1-05 

1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  43 

26-17  11-49  33-03 

Average  ==  =  2-«'01   =  0''-88  =  2-«'53 

13  13  13 

14-57  11-82 

=  1-«'12  =  0-90 

13  13 

It  will  be  observed  from  the  above  resum^  that  the  rabbit  con- 
sumes upon  the  average  2-''01  of  oxygen  per  hour  and  O'^S  of 
oxygen  per  hour  per  kilogramme  of  body  weight  and  produces  2''''5 
of  carbon  dioxide  per  hour  and  l-'^'l  of  carbon  dioxide  per  hour 
per  kilogramme  of  body  weight,  the  respiration  quotient  or  the  ratio 
between  the  weight  of  the  oxygen  contained  in  the  carbon  dioxide  pro- 
duced and  the  weight  of  the  oxygen  consumed  amounting  on  the  aver- 
age to  0-9.  In  this  connection  it  may  be  mentioned  that  the  rabbit  con- 
sumes on  the  average  the  same  amount  of  oxygen  and  produces  the 
same  amount  of  carbon  dioxide  whether  the  gas  breathed,  be  the 
atmosphere  as  under  ordinary  circumstances,  or  pure  oxygen  as  in 
the  case  of  the  animal  being  placed  within  the  chamber  of  the 
respiratory  apparatus.  As  the  respiratory  process  in  man  does  not 
differ  from  that  of  the  rabbit,  at  least  in  its  chemical  aspects,  there 
is  no  reason  to  suppose  that  any  more  oxygen  would  be  consumed 
by  man  if  breathed  alone  than  when  breathed  as  mixed  with  nitro- 
gen as  obtains  in  the  breathing  of  ordinary  air.  Notwithstanding 
that  the  experiments  with  the  rabbits  were  performed  at  different 
seasons  of  the  year,  at  different  hours  of  the  day  or  night,  that  food 
was  or  was  not  eaten,  that  in  some  instances  the  animals  were  more 
lively  and  active  than  in  others,  in  a  word,  that  the  conditions  in 
general  varied  considerably,  nevertheless,  it  will  be  seen  that  the 
respiratory  quotient  varied  but  little  in  the  different  experiments. 

It  may  be  mentioned  that  the  respiratory  quotient  as  given  by  Reg- 
nault  &  Reiset,  Rauber,  Colosanti,  Richet,  Regnard  and  others  dif- 
fers but  little  from  that  obtained  by  the  authors.  Attention  is  also 
called  to  the  fact  of  the  consumption  of  oxygen  and  production  of 
carbon  dioxide  being  increased  by  the  taking  of  food — example  6 
as  compared  with  example  12  offers  the  only  exception.  The  ani- 
mal in  the  former  case,  however,  weighed  more  than  in  the  latter. 

Inasmuch  as  in  their  next  communication  the  authors  propose  to 
give  a  detailed  account  of  their  observations  upon  the  respiration  of 
monkeys  as  studied  by  means  of  the  Voit  apparatus,  attention  is 
simply  called  to  the  fact  that  the  respiratory  quotient  (Exps.  14, 
15)  differs  but  little,  if  at  all,  from  that  of  the  rabbit.     With  refer- 
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CDce  to  the  experiments  with  the  pigeons  (EzpB.  16,  17)  apart  from 
the  fact  (of  little  eignificaace)  that  one  esperiment  was  performed  in 
May  and  the  other  in  October  it  should  be  mentioQed  that  in  the  first 
instance  the  pigeons  were  fed  and  were  much  more  active  than  in  the 
second  which  accounts  for  the  weight  of  the  oxygen  consumed  and  car* 
bon  dioxide  produced  being  so  much  greater  in  the  former  case  than 
in  the  latter,  the  respiratory  quotient  being  0'8.  The  apparatus  made 
use  of  by  the  authors  in  the  investigations  just  described  is  not  well 
adapted  to  the  study  of  respiration  aa  obtained  in  the  lower  verte- 
brata,  reptilia,  batrachia  and  invertebrata.  Nevertheless,  the  re- 
sults of  an  experiment  (Exp.  18)  with  a  turtle  (Pseudemye  mobil- 
ensis)  are  oSered  as  illustrating  how  slowly  oxygen  is  consumed  and 
carbon  dioxide  is  produced  in  such  animals,  the  respiratory  quo- 
tient, however,  being  the  same  as  in  the  mammalia. 
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N0TB8  ON  A  COLLECTION  OF  SHELLS  FBOM  SOUTHERN  MEXICO. 

BY   FRANK    C.   BAKER. 

The  following  notes  are  based  upon  collections  made  by  the 
Expedition  which  went  from  the  Academy  of  Natural  Sciences  un- 
der the  charge  of  Prof.  Angelo  Heilprin  in  the  early  part  of  1890. 
The  geographical  positions  of  the  localities  visited  are  as  follows : 

Silam,  situated  on  the  northern  coast  of  Yucatan  on  the  Gulf  of 
Mexico ;  Progreso,  on  the  northern  coast  of  Yucatan  about  fifty 
miles  west  of  Silam  ;  Campeche,  on  the  western  coast  of  Yucatan  on 
the  Gulf  of  Campeche;  and  Vera  Cruz,  on  the  southeastern  coast  of 
Mexico  on  the  Gulf  of  Campeche.  All  of  these  localities  are  situ- 
ated between  the  19th  and  22nd  degrees  of  north  latitude. 

Most  of  the  specimens  collected  were  beach  shells,  although  some 
dredging  was  done  at  Progreso,  and  more  or  less  littoral  collecting 
was  done  at  all  the  localities  visited.  At  Vera  Cruz  there  is  a  chain 
of  large  coral  reefi  and  islands,  and  upon  these  reefs  in  water  from 
four  to  twenty  feet  in  depth  were  found  living  Purpura  haemastama 
var.  Flaridana,  Conua  mus,  Coralliophila  ahhreviaia,  Sistrum  nodulo- 
sum,  Siphonaria  aUemataf  Area  No(b,  Area  imbrieata  and  Triton  trv- 
tonis  var.  nobilis.  A  serpuloid  reef,  Punta  Gorda,  a  few  miles  north 
of  Vera  Cruz  was  found  literally  paved  with  living  Purpura  haemas- 
toma  var.  Floridana  associated  with  Siphonaria  altemata.  Old  logs 
and  pieces  of  timber  along  the  shore  were  most  always  found  to  be 
covered  with  Littorina  columellaria,  L.  ziczac  and  a  few  specimens 
of  Purpura  haemastoma  var.  Floridana  and  Siphonaria  aUernata, 
Many  interesting  species  were  found  in  the  sea-wrack  thrown  upon 
the  shore.  The  outer  reefs  at  Vera  Cruz,  as  for  example  the  Isle 
la  Verde,  were  found  to  be  very  prolific  in  lamellibranchs,  the 
genera  Area  and  Lxmina  being  well  represented.  It  will  be  seen 
by  the  following  list  that  many  species  are  reported  from  localities 
at  a  greater  or  lesser  distance  south  than  has  previously  been 
reported.  Many  species  hitherto  reported  from  Florida  Keys  we 
now  know  extend  as  far  south  as  Silam,  Campeche  or  Vera  Cruz. 

The  collections  from  Silam  were  made  by  Prof.  Angelo  Heilprin 
and  Mr.  J.  E.  Ives ;  those  from  Progreso  by  Prof.  Heilprin,  Messrs. 
J.  E.  Ives,  Witmer  Stone  and  myself;  while  the  shells  from  Vera 
Cruz  were  collected  by  Prof  Heilprin  and  myself.  The  Campeche 
collection  was  purchased. 
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The  sequence  of  families  and  species  is  uniform  with  Dr.  Ball's 
List  of  the  Marine  Molluska  of  the  S.  E.  const  of  the  U.  S. 

PELECTPODA. 

OaTBJEIDM, 
OsTREA  CRISTATA  Boru.    Vera  Cruz ;  Progreso. 
Obtrea  FRON8  Linn#.    Vera  Cruz. 

ANOMTtDJE. 
Anohia  simplex  d'Orb.    Progreso ;  Silam. 

SFOHD7LID.S. 
Plicatula  RAMOflA  Lam.    Progreso ;  Silara. 
Spondyluh  cocciNEua  Lam.     Vera  Cruz. 
Spondylus  LONorruDiNALis  Lam.    Vera  Cruz. 

FECTEITIDA. 
Fecten  0RNATU8  I.am.  Vera  Cruz ;  Campeche. 
Pecten  HiiDiua  Lam.     Vera  Cruz, 
Pecten  nucleus  Bom.    Vera  Cruz, 

Pecten  dislocatus  Say.    Vera  Cruz ;  Campeche.    Most  south- 
erly locality  reported. 

LIHIDJG. 

Lima  scabra  Born.    Vera  Cruz, 

AVICTTLIDaS. 
AvicuLA  brevicauda  Desh.    Vera  Cruz;  Progreao. 
AviccLA  ALA-FERDicis  Reeve.     Progreso, 
Perna  ephifpium  Lam.     Vera  Cruz. 
Pinna  muricata  Linn^.     Progreso. 

MYTILIDa!. 
Mytilus  iiamatus  Say.     Vera  Cruz. 
MoDiOLA  TULiPA  Linn^.     Vera  Cruz;  Progreso. 

ARCID.S!. 

Arca  NoAE  Linn^.     Vera  Cruz;  Progreso ;  Sitam.     Living  ia 
10  feet  of  water  among  the  coral. 

AiiCA  IMBRICATA  Brug.     Vera  Cruz  ;  Progreso;  Silam. 
Akca  incongbua  Say.     Vera  Cruz  ;  Campeclie, 
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Arca  Deshatesii  Hanley.     Progreso  ;  Silam. 
Arca  Adamsi  Shuttl.      Vera  Cruz ;  Progreso ;    Silam ;   Cam- 
peche,  living  in  coral  at  Vera  Cruz. 
Arca  gradata  Brod.    Vera  Cruz. 
Arca  sp.  nov.    Vera  Cruz. 

CABDITIDJE. 

Cardita  floridana  Conrad.  Progreso ;  Silam.  Most  south- 
erly locality  reported.  Given  in  Dall's  list  as  from  Tampa  to  Key 
West 

LUCINIDJB. 

LuciNA  TiGRiNA  Linn4.     Vera  Cruz  ;  Silam. 
LuciNA  IMBRICATULA  Adams.     Vera  Cruz. 
LuciNA  Jamaicensis  Spengler.    Vera  Cruz  ;  Silam. 
LuciNA  Antillarum  Reeve.    Progreso. 
LuciNA  SQUAMOSA  Lam.     Progreso ;  Silam. 
LuciNA  DENTATA  Wood.    Progreso. 
LoRiPES  EDENTULA  Linn4.     Vera  Cruz ;  Silam. 

OHAMIDJE. 

Chama  macrophtlla  Chem.     Vera  Cruz ;  Progreso ;  Silam. 
Chama  arcinella  Linn4.     Vera  Cruz. 

CARDIIDJE. 

Cardium  MAGNUM  Born.     Vera  Cruz. 

Cardium  muricatum  Linn6.      Vera  Cruz  ;  Progreso ;  Silam  ; 
Campeche,  most  southerly  locality  reported. 
Cardium  serratum  Linn^.     Vera  Cruz ;  Progreso ;  Campeche. 
Cardium  isocardia  Linn^.    Silam. 

VENEBID^. 

Venus  mercenaria  Linn4.    Silam  ;  Progreso. 

Venus  mercenaria  Linn6  var.  Mortoni  Conrad.  Vera  Cruz. 
Most  southerly  locality  yet  reported.  Dall  says  :  "  Hog  Island, 
Va.  to  Florida  Keys."  The  species  has  not  before  been  reported 
south  of  the  United  States. 

Venus  Listeri  Gray.     Vera  Cruz. 

Venus  rostrata  Sowb.     Vera  Cruz ;  Silam  ;  Progreso. 

Venus  cancellata  Linn4.    Silam ;  Progreso. 

DosiNiA  DISCUS  Reeve.     Vera  Cruz. 

DosiNiA  elegans  Conrad.     Progreso. 
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OYBENIDiB. 

Cyrena  Carolineksis  Bo8C,    Vera  Crua. 

Cyrena  Floeidana  Conrad.  Silam ;  Pn^jeeo.  No  extreme 
southern  range  U  given  by  Dr.  Dall ;  it  haa  been  reported  &om 
Tampa  and  West  Florida. 

DONACIDJB. 

Do:«AX  DENticulatus  Lion^.     Vera  Cruz. 

Donas  tariabilib  Saj.     Vera  Cruz. 

DoNAX  FOBSOR  Say.     Vera  CruE. 

Iphioemia  Brasiliana  Lam,     Vera  Cruz. 
FSAMUOBIID.S. 

Taoelus  GIBBU8  Spengler.     Vera  Cruz, 

Abaphib  deflorata  Linn£.    Vera  Cruz. 

Sanouinolakia  rosea  Lam.     Vera  Cruz. 

TELLINID.SI. 
Tellina  FAU8TA  Solander.    Vera  Cruz. 
Tellina  lineata  TurtoD.    Silam. 
Tellina  pouta  Say.    Progreao. 
Tellina  radiata  Liun^.    Campeche. 
Macoma  constkicta  Brug.     Vera  Cruz. 

LuTRicoLA  iNTERSTRiATASay.  Silam  ;  VeraCruz.  {=TeUina 
inUutriaia  Say,  Tellina  gruneri  Phil.) 

8EHEI.ID.S!. 
Semele  reticulata  Gmelin.     Vera  Cruz. 
Semele  orbiculata  Sowb.     Vera  Cruz. 
Semele  varieoata  Lam.    Vera  Cruz. 

aNATHODONTID.Si. 
Gnathodon  rostrata  Petit.    Vera  Cruz.    Has  not  before  been 
reported  so  far  south. 

MACTBID.S!. 
Mactka  Beasiliana  Lam.     Progreso. 
LY0NSIID.S1. 
Lyossia  Beana  d'Orb.     Progreso. 

PHOLADID.£. 
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SCAPHOPODA. 

DENTALIIDJE. 

Dentalium  semistriatum  Guilding.     Progreso. 
Cadulus  Carolinen^s  Bush.    Vera  Cruz. 

GASTBOPODA. 

TOBNATINIDJE. 
ToRNATiNA  Candei  d'Orb.    Silam. 

BULLIDJE. 

Bulla  striata  Brug.    Vera  Cruz ;  Silam ;  Progreso. 
Haminea  succinea  Conrad.    Progreso. 

SIFHONABIIDJE. 

SiPHONARiA  LiNEOLATA  d'Orb.  Vera  Cruz.  Found  living  on 
coral  in  10-20  feet  of  water. 

SiPHONARiA  ALTERNATA  Say.  Silam.  Most  southerly  locality 
reported.  Quoted  by  Dall  from  Bermuda,  East  and  West  Florida 
and  Florida  Keys. 

TEREBRIDJE. 

Terebra  cinerea  Gmelin.    Vera  Cruz. 

Terebra  protexta  Conrad.  Vera  Cruz.  Most  southerly  lo- 
cality reported. 

CONID^. 

CoNUS  PROTEUS  Hwass.     Vera  Cruz  ;  Progreso. 
CoNUS  Mus  Hwass.    Vera  Cruz ;  Campeche.     Living  among  the 
coral  in  Vera  Cruz  in  20  feet  of  water. 
CoNUS  Pealii  Green.    Silam  ;  Progreso. 
CoNUS  VERRUCOSUS  Hwass.    Campeche. 

PLEUBOTOMID^. 

Drillia  puscescens  Gray.    Vera  Cruz  ;  Progreso. 
Drillia  coccinata  Reeve.    Silam. 
Drillia  leucocyma  Dall.    Silam. 
Drillia  ostrearum  Stearns.    Progreso. 
Manoilia  accincta  Mont.    Vera  Cruz. 

Manoilia  plicata  C.  B.  Adams.  Silam  ;  Progreso,  (="  plicosa 
C.  B.  Ad."  Dall's  List.)     Most  southerly  locality  reported. 


50  PROCEEDtHOS  OP  THE  ACADEHT  Or  [1891. 

CANCELLABIID^. 
Cakcellaria  reticulata  Linn€.     Vera  Crgz. 

OLIVIDJB. 
Oliva  littehata  Lam,     Vera  Cruz.     Most  southerly  locality 
reported.     Given  in  Dall's  list  as  from  Hatteras  to  Key  West. 
Olivella  floralia  Duclos.     Vera  Cruz. 
Oliveli,a  Verbeauxi  Ducloa.    Vera  Cruz. 
Olivella  nivea  Gmelin.    Silaui ;  Progreso ;  Campeche. 
Olivella  MUTiCA  Say.    Progreso. 

HABGINELLIDf. 

MARaiKELLA  LACTEA  Kiener.     Verz  Cruz;  Campeche. 
Maroinella  labiata  V&I.     Silam;  Pn^reeo. 
Marqinella  apicina  Menke.    Silam ;  Progreso ;  Campeche. 
Karginella  guttata  Dillw.    Progreso ;  Campeche. 
Maroinella  fauna  Sowb.    Progreso. 
Marginella  eucciNEA  Conrad.     Progreso.     (Young.) 
Marginella  avema  Val.    Campeche. 
Maroinella  paluda  Don.    Campeche. 

TURBINELE.ID.ffi. 
TURBINELI.A  ecoLYMUS  Gmelin.     Progreso.     (young.) 

MiTRA  GRANULOSA  Lam.     Vera  Cruz. 

FASCIOLABIZD^. 
Fasciolahia  tdlipa  Liun^.     Vera  Cruz ;  Silam ;  Progreso. 
Fasciolaria  DI8TANS  Lam.     Vera  Cruz. 
FuLGUR  PERVERSA  Linn^.     Silam  ;  Progreso. 
FuLOUR  FYHUM  DiUw.     Vera  Cruz ;  Silam  ;  Progreso. 
MEix)N0ENAMEL0N»iENALinii4.     Vera  Cruz ;  Silam;  Progreso. 
Melongena  CORONA  Gmelin.    Silam ;  Progreso. 
Latirus  cinouliferus  Lam.     Vera  Cruz. 
Latirus  ocellatus  Gmelin.     Progreso. 

BUCOINID.ffi. 
PiSANiA  PUSIO  Linn4.     Vera  Cruz. 
PisANiA  TiNtTA  Conrad.     Vera  Cruz. 
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NASSID^. 

Nassa  vibex  Say.    Vera  Cruz  ;  Silam  ;  Progreso. 
Nassa  acuta  Say.    Vera  Cruz. 

COLUMBELLID^. 

CoLUMBELLA  MERCATORiA  Lam.     Vera  Cruz ;  Silam ;  Campeche. 
CoLUMBELLA  OBESA  Adams.     Vera  Cruz ;  Silam ;  Progreso. 
CoLUMBELLA  NiTiDA  Lam.  (=^  nitidula  Sowb.)     Vera  Cruz; 
Progreso;  Campeche. 
CoLUMBELLA  CRiBRARiA  Lam.    Vera  Cruz ;  Campeche. 
CoLUMBELLA  CATENATA  Sowb.    Vera  Cruz. 
CoLUMBELLA  IDALINA  Duclos.    Vera  Cruz. 
CoLUMBELLA  AVARA  Say.    Silam ;  Progreso. 
CoLUMBELLA  LiMATA  Say.    Silam. 
CoLUMBELLA  LiEViGATA  Linn6.    Campcchc 

CoLUMBELLA  PULCHELLA  KicDCr.      CampCchc. 

MUBICIDJE. 

MuREX  Salleanus  a.  Adams.    Progeso. 

OciNEBRA  CELLUL08A  Conrad.     Vera  Cruz. 

OciNEBRA  EROSUS  Brod.    Vera  Cruz. 

OciNEBRA  ALVEATU8  KicDcr.     Vera  Cruz. 

Urosalpinx  Floridana  Conrad.    Progreso. 

Purpura  patula  Linu^.    Vera  Cruz,    liviug. 

Purpura  h^mastoma  Linn6  var.  Floridana  Courad.  Vera 
Cruz.    On  the  reefs  at  low  water  in  great  quantities. 

Purpura  h^mastoma  Linn4  var.  undata  Lam.    Vera  Cruz. 

Purpura  deltoidea  Lam.    Vera  Cruz. 

RiciNULA  nodulosa  C.  B.  Adams.  Vera  Cruz.  Living  among 
coral. 

BiciNULA  PARVA  Recve.    Vera  Cruz. 

Coralliophila  abbreviata  Lam.  Vera  Cruz.  (=  galea 
Chem.,  plieata  Wood.)  Found  in  great  quantities  on  the  corals 
Madrepora  ptolifera  Lam.,  3/.  palmata  Lam.  The  young  shell  is 
known  as  C  plicaia  Wood. 

SCALID^. 

ScALA  TENUIS  Sowb.    Vera  Cruz. 
ScALA  VEN08A  Sowb.    Vera  Cruz. 
ScALA  clathrus  Linn6.     Vera  Cruz. 
ScALA  gradatella  Morch.    Vera  Cruz. 
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ScALA  HuupHREYBii  Kleiier.  (=Sayana  Dall)  Campeche.   Most 
southerly  locality  reported. 

JAKTSINID^. 
Janthina  FRA0ILI8  Lam.    Vera  Cruz.     (=«wnmunt»  Lam.) 

EULIMZD.S. 
EuLiMA  JAMAICEN8I8  C.  B.  Adams.    Vera  Cruz;  SUam. 

PYRA.MIDELUDJ!. 
Ptramidella  conica  C.  B.  Adams.     Vera  Cruz. 

TEITONIIDJE. 
DieiORsio  CANCELLINU8  Lam.     Vera  Cruz.     {=Duioririx  re- 
ticulata Unk,  of  Dall's  list.) 

Triton  trttonis  Linn€,  var.  nobilis  Conrad.   Vera  Cruz.   Liv- 
iEg  in  20-30  feet  of  water. 
Triton  turerosus  Lam.    Vera  Cruz. 
Triton  chlokostonus  Lam.     Vera  Cruz. 
Triton  pileare  Lam.     Vera  Cruz. 
Ranella  affimb  Brod.     Vera  Cruz. 

CASSIDID^. 

Cassis  testiculub  Liiui^.     ^'e^a  Cruz, 

Cassis  bulcosa  Born,  var.  inflata  Shaw.     Vera  Cruz. 

DOLIID.a:. 
DoLiuM  pERDix  LiiiD^.  Vera  Cruz. 
Pybitla  papybatia  Say.    SUam ;  Progreso. 

Cype^a  exanthema  Linnf'.     Vera  Cniz. 

Cypk.ea  ciNEREA  Gnielin.     Vera  Cruz. 

CYPK.EA  spukca  Linn^.     Vera  Cruz. 

Trivia  suffusa  Gray.     Vera  Cniz  ;    Progreso;  Campeche. 

Trivia  pedicui-UH  lAnnC.     Progreso  ,   Campeche. 

Erato  Mauhebi.e  Gray.     Progreso;  Vera  Cniz. 

STBOUBID^. 
Stromhus  bituberculatuh  Lam.     Vera  Cruz ;  Silam. 
Strombus  Puoii.in  Linnt-.     Vera  Cruz. 
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TBIFOBIDiB. 

Triforis  DECORATU8  C.  B.  Ad.    Vera  Cruz. 
Triforis  turristhom^  d*Orb.    Vera  Cruz. 

CEBITHIOPSIDiB. 

Seila  terebralis  C.  B.  Adams.    Vera  Cruz. 
Cerithiopsis  subulata  Montg.    Vera  Cruz. 
Cerithiopsis  punctatum  Linn^.    Progreso. 

CEBITHIIDiB. 

BiTTiuM  VARIUM  Pfr.    Silaiu  ;  Progreso. 
Cerithium  eburneum  Brug.    Vera  Cruz ;  Silam  ;  Progreso. 
Cerithium  litteratum  Born.    Vera  Cruz  ;  Progreso. 
Cerithium  ferruoineum  Say,  var.  versicolor  C.  B.  Adams. 
Vera  Cruz ;  Silam. 
Cerithidea  iostoica  Pfr.    Progreso ;  Silam. 

PLANAXIDiB. 

Planaxis  nucleus  Wood.    Vera  Cruz. 
Planaxis  lineatus  DaCosta.    Vera  Cruz. 

MODULIDiB. 

Modulus  Floridanus  Conrad.    Vera  Cruz ;  Silam. 
Modulus  lenticularis  Chera.    Vera  Cruz ;  Silam ;  Progreso. 

OAECIDiB. 

C.£CUM  Floridanum  Stimp.    Silam. 
CiEcuM  NiTiDUM  Stimp.    Silam  ;  Progreso. 

VEBMETIDiB. 

Vermicularia  spirata  Philippi,  var.  radicula  Stimp.    Silam ; 
Vera  Cruz ;  Progreso. 

TURRITBLLIDiB. 
Turritella  viridaria  Dall.    Vera  Cruz. 

LITTORINID-aS. 

LrrroRiNA  ziczac  Dillw.    Vera  Cruz. 
LnroRiNA  coLUBCELLARis  d'Orb.    Vera  Cruz. 

LXnOPID-B. 
LmopA  MELANURA  C.  B.  Ad.    Silam ;  Vera  Cruz. 
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Hf>T.ARTTn»l 

Solarium  oRAinjLATUH  Lam.    Vera  Cruz. 
ToKTNiA  CYLiNDRiCA  Gmelin.     Vera  CrUK. 
ToRiNiA  DELPHiNULOiDES  d'Orb,    Vera  Cruz. 
ToRiNiA  BisuLCATA  d'Orb,    Vera  Cruz. 

BISSOID.fi. 

RiasoiNA  Chesnelii  Michaud.    Vera  Cruz;  Silam;  Progreso. 
BissoiNA  FENESTRATA  Schwaftz.    Vera  Cruz. 


TRUNCATXLLIDfi. 
Tbuncatella  Carib^ensib  Sowb.    Silam. 

CALYFTR.S1IDJB. 
Crucibulum  verbucosum  Reeve.    Progreso. 
Crepidula  fornicata  Linn^.     Vera  Cruz ;  Progreeo  ;  Silam. 
Crepidula  ACULEATA  Gmelio,      Vera  Cruz;  Silam;  Progreso. 
Found  living  among  coral  at  Vera  Cruz. 
Crepidula  plana  Say,     Progreso. 

XSZTOPBOBID,a]. 
Xenophora  conch yliophora  Boro.     Vera  Cruz. 

NATIOID.ai. 
Natica  canrexa  I^m.     Vera  Cruz ;  Progreso  ;  Campeche. 
Natica  lactea  Guilding.     Vera  Cruz. 
Natica  kuplicata  Bay.     (Young)  Vera  Cruz. 
Natica    Mamillaris    Lam.      (^^brunnea  Link).      Vera  Craz. 
Living  in  the  aaiid  north  of  the  reels. 

SiCARETuH  PEEtspjXTivuaSay.     Progreso. 

ACUMIDM. 
AcMMA  CONPUSA  Guilding.     Vera  Cruz. 

PHASIANELLIDfi. 
Phasian  ELLA  TEHSELLATA  P.  &  M.     Vera  Cruz  i  Silam. 

TUBBIMlDfi. 
AsTRALiUM  Olfersi  Troscliel.     Vera  Cruz. 
Astralium  LoNciisi'isuM  Lam,     Silam. 
TROOHID.ai. 
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NBBITIDiB. 

Nerita  fulgurans  Gmelin.    Vera  Cruz. 
Neritina  reclivata  Say.    Vera  Cruz. 
Neritina  viRiDis  Linn^.    Vera  Cruz  ;  Progreso. 
Neritina  virginea  Linn^.    Silam. 

FISSUBELLIDiB. 

Glyphib  alternata  Say.    Vera  Cruz ;  Progreso ;  Silam. 
FissuRELLA  ROSEA  Gmel.    Vera  Cruz. 

CEPHALOPODA. 

SPIRULIDiB. 
Spirula  Peronii  Lam.    Vera  CVuz. 


PBOCEEDINOS  OF  THE  ACADEHV  OF  [1891. 


BY   PRANK   C.    BAKEB. 

Having  recentlj  obtained  for  mj  collection  several  rare  species 
beloDging  to  the  Muricids,  and   having  studied  their  charactera 
carefully,  I  take  this  opportunity  of  commenting  upon  them. 
Mdtbs  tribnlm  Lun. 

Murex  carbonnieri  Jousaeaume,  described  in  Le  Naturaliste  No. 
44,  p.  349  and  figured  in  Nouvelles  Archives  du  Museum,  1882,  p.  31, 
plate  4,  figures  In,  lb,  is  a  color  variety  of  M.  trUnilvt,  character- 
ized by  chcdtnut  dots  on  the  spiral  line.  I  have  in  my  collection  a 
specimen  which  corresponds  in  every  respect  with  Jouaseaume's  fig- 
ures. There  are  on  the  body-whorl  six  principal  line,  with  fine  lines 
between,  all  punctate  with  chestnut;  the  whorls  are  distinctiy 
shouldered,  and  the  apex  is  identical  with  that  of  trilmlvs.  In 
the  collection  of  the  Academy  of  Natural  Sciences  there  is  a  suite  of 
tribulvt  which  shows  the  gradations  from  the  typical  form  to  the 
variety  carbonnieri.  I  do  not  consider  it  distinct  even  as  a  variety. 
Karax  htutellaD  Lianf  tu.  longleandnt  Bijier. 

I  propose  the  above  name  for  a  variety  of  M.  huwtellum  having 
an  exceedingly  long  canal  and  short  body-whorl.  In  the  variety 
the  canal  is  two-thirds  the  length  of  the  entire  shell  while  in  the 
typical  hausleltum  the  canal  occupies  a  half  of  the  length ;  besides 
this,  the  variety  Is  much  smaller  than  the  typical  form  being  only 
52  mm.  in  length,  while  a  fair  ^ized  typical  havslelluni  is  100  mill, 
or  more.  I  have  seen  three  specimens  of  this  form  one  of  which  is 
in  the  collection  of  the  Academy  of  Natural  Sciences  and  two  are  in 
my  own  collection.  They  show  little  or  no  variation.  They  are 
from  the  Red  Sea. 

MnTSi  tQimilolai  Suwcrby. 

This  curious  form  has  been  considered  by  Mr.  Tryon  and  other 
authors  to  be  a  synonymy  of  M.  cornuta>.  Mr.  Tryon  remarks  in 
his  Manual  of  Conchology,  vol.  2,  p.  98  •'  Is  ,.1/.  tiimulosus  a  hybrid  ?  " 
I  have  recently  obtained  a  specimen  of  this  species  and  do  not 
hesitate  for  a  moment  in  considering  it  a  synonym  of  .1/.  cormtlus 
Linn^. 
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There  are  specimens  of  comutus  in  the  collection  of  the  Academy 
which  are  almost  identical  with  it.  The  sculpture,  number  of  varices 
and  whorls  are  identical  in  both  species.  Both  have  a  straight  canal 
differing  in  this  respect  from  M,  hrandari^  which  has  a  more  or  less 
crooked  canal.  I  do  not  consider  tumulosus  a  hybrid  but  a  young 
form  of  corntUus,  The  species  is  well  figured  in  Sowerby's  Thes- 
aurus Conchy liorum,  vol.  4,  Murex,  plate  18,  figure  168.  It  was  de- 
scribed in  Proc.  Zool.  Society,  1840,  p.  144,  and  first  figured  in 
Sowerby*s  Conchological  Illustrations,  Catalogue  of  Murex,  figure 
71.  The  locality,  unfortunately,  is  unknown. 
Xurex  brandarii  Linne. 

M.  Locard  has  described,  in  Ann.  Soc.  Linn.  Lyons,  1885,  p.  219, 
two  species  of  this  group  under  the  names  trispinos^ts  and  hrandari- 
farmis. 

The  first  species,  trispinosus,  will  stand  as  a  good  variety  but  noth- 
ing more.  Brandariformu  is  founded  upon  specimens  destitute  of 
spines  and  must  become  a  synonym  of  brandaris,  as  I  have  speci- 
mens which  will  at  once  connect  it  with  the  parent  form.  The  vari- 
ety may  be  described  as  follows : 

X.  brandarii  L.  var.  triipiuosui  Locard. 

Shell  club-shaped  as  in  typical  hrandaris;  whorls  5-6,  varices 
nine,  three  spines  to  a  varix ;  one  on,  one  above  and  one  below 
the  periphery ;  one  row  of  spines  on  the  canal ;  color  yellowish 
running  into  chestnut  on  the  canal  and  spines  and  dashed  with  the 
same  color  in  many  places. 

Alt.  65  mill.,  diam.  40  mill.  Aperture  (excluding  canal)  alt.  25 
mill.,  diam.  15  mill. 

The  principal  difference  of  this  variety  from  the  typical  M,  brand- 
aris  is  in  the  possession  of  the  three  rows  of  spines,  and  in  its  dark 
chestnut  color.  This  variety  has  also  been  named  trifariospinosa  by 
Chemnitz  whose  name  should  have  priority  over  trispinosus  Locard. 

0«iB«bra  Pilsbryana  Baker. 

Shell  small,  fusiform,  solid,  with  about  six  whorls ;  spire  rather 
acute,  suture  scarcely  impressed ;  sculpture  of  longitudinal  ribs  and 
spiral  liree ;  there  are  nine  longitudinal  plicse  on  the  last  whorl,  some- 
what strong,  rounded,  raised  into  four  elongate  ridges  by  the  stronger 
spiral  lirsB.  Spiral  lirae  twenty-seven  in  number,  strong,  scabrous; 
aperture  elongate  oval,  about  half  the  length  of  the  entire  shell, 
outer  lip  rounded,  with  seven  strong  spiral   lirse  within ;  margin 
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slightly  cieoulate  in  some  specimens  and  nearly  simple  in  others ; 
interior  of  aperture  porcelain -white ;  columella  arcuate,  smooth  with 
a  alight  tendency  toward  purple  in  some  specimens;  canal  short, 
open,  reflexed;  umbilicus  none,  but  there  is  a  furrow  in  its  place, 
bounded  by  a  fasciole ;  color  cinereous,  overlaid  by  a  reddish-brown 
epidermis. 

Ah.  n,  diam.  10  mill.  Aperture  (excluding  canal)  alt.  7,  diam. 
4mill. 

Habitat,  Ceylon. 

This  species  has  features  recalling  the  genera  Trophon,  Vrotalpinx 
and  •Sintnim,  but  its  right  place  in,  I  think,  ia  in  Ocinebra.  There 
is  no  sbell  known  to  rae  with  which  to  compare  it.  A  distinguishing 
feature  is  the  strong,  scabrous  spiral  liration,  and  the  absence  of 
any  ititerliral  lirulae, 
BLoiaslk  (SUtrniu)  mguiapllaatB  Baker. 

Shell  fusiform,  rather  solid,  with  about  5-6  whorls ;  spire  acute, 
nucleus  broken,  suture  scarcely  Impressed;  there  are  twelve  longi- 
tudinal custse  on  the  last  whorl  crossed  by  about  fifteen  alternating 
stronger  and  weaker  spiral  lines,  which  cut  the  sur&ce  of  the  shell 
into  large,  rough  knobs  or  plications ;  aperture  elongate  oval,  con- 
siderably less  than  half  the  length  of  the  entire  shell ;  outer  lip 
rounded,  with  its  edge  scalloped  by  the  spiral  lir^  and  with  nodules 
within  :  columella  arcuate,  smooth,  with  three  small  tubercles  near 
the  anterior  canal ;  canal  short,  open,  rather  wide,  a  little  deflected 
to  the  left ;  umbilicus  none,  but  there  is  a  little  chink  in  its  place  ; 
color  of  shell  black  under  a  cinereous  epidermis. 

Alt.  1:!,  diam.  5  mill.  A[)erture  (excluding  canal)  alL  4,  diam. 
2  mill. 

Habitat,  Turtle  Bay,  Lower  Califnrnia. 

This  sjwcies  is  separated  from  Ridnula  ferruginea  Reeve,  its  near- 
est ally,  by  the  nodules  of  the  latter  species  being  larger  and  less 
numerous.  Tlie  af)erture  in  Jerruginea  is  much  larger  and  more 
elongate  ;  the  s|>irc  u  shorter  and  the  canal  more  open.  The  longi- 
tudinal ribs  o( ferrti<fi»ea  are  seven  in  number  while  those  of  ruyoao- 
plicaia  are  twelve  in  number ;  the  spiral  lirK  <if  Jerrugineu  are  more 
numerous  and  not  so  coarse  as  in  rugoaoplicata. 

This  pretty  little  shell  was  found  in  a  collection  recently  pur- 
chased by  the  Conthological  Section  of  the  Academy  of  Natural 
Hciences  from  Mr.  Henry  Hemphill.     It  is  wholly  distinct  from  anv 
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Conoholepas  Pemvianus  Lam. 

In  the  Annales  de  Malacologie,  vol.  2, 1884-86,  p.  261,  M.  Mabille 
has  published  a  paper  entitled  "  fitude  M onographique  du  Genre 
Concholepas,"  in  which  he  describes,  and  in  some  cases  figures,  a 
number  of  supposed  new  species  of  this  group. 

The  species  described  are  as  follows  : 

Conoholepaf  similis. 

This  species  is  an  elongate  variety  of  C.  Peruvianus,  about  three- 
quarters  as  broad  as  long,  and  very  scabrous  on  the  outer  surface. 
The  tooth  is  but  slightly  produced. 

CoBohoIepas  deoipiens. 

This  shell  is  a  little  more  rounded  than  the  typical  form  with  the 
apex  nearer  the  margin.  The  surface  sculpture  is  not  as  strong  as 
in  aimilis, 

Conoholepaa  granosns. 
Founded  upon  specimens  with  a  granose  texture. 

Conoholepas  densistriatni. 
Founded  upon  specimens  with  dense  and  squamose  sculpture. 

Conoholepas  rhombious,  splendeiis,  vermoundai,  Patagonious. 

These  names  are  founded  upon  variations  of  form  and  sculpture, 
all  of  which  run  into  the  parent  form  Peruvianus. 

On  page  280  of  the  same  paper  M.  Mabille  characterizes  the 
genus  Charonia,  the  type  and  only  species  being  Concholepas 
Kieneri  Gay,  a  tertiary  fossil  of  Chili.  The  species,  Kienerij  was 
described  by  Gay  in  the  Historia  de  Chile,  Zoologia,  vol.  8,  p.  203, 
and  figured  in  the  large  folio  atlas  accompanying  the  work,  Conchy- 
liologia,  No.  3,  fig.  4.  The  figure  differs  from  the  typical  Concholepas 
Peruvianus  in  having  the  columellar  region  free  from  the  spreading 
callus  so  characteristic  of  PeruvianuSy  and  in  this  respect  resembling 
young  forms  of  the  latter  species.  The  columella  is  much  more 
arcuate  than  in  Peruvianus  and  the  general  form  of  the  shell  is  much 
like  a  Purpura,  I  doubt,  however,  whether  the  genus  will  stand, 
the  differences  seeming  hardly  to  be  of  generic  importance.  It  is 
a  fossil  form. 

Coralllophila  galea  Chemn. 

Mr.  Tryon,  Manual  of  Conchology,  vol.  2,  p.  207,  makes  C 
plieata  Wood  the  young  of  galea,  I  have  before  me  upwards  of 
seventy  specimens  of  this  form  from  well  authenticated  West  Indian 
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localiciea  and  I  arn  of  the  opinion  that  pUcata  U  a  good  species.  For 
comparison  I  have  taken  two  specimens  of  equal  size  (30  mill,  alt.), 
and  placed  the  descriptions  in  parallel  columns  in  order  to  show  to 
better  advantage  the  priQci[)al  differences  of  the  two  species. 


C.  galek  Cbem. 

Shell  rounded,  largelv  umbil- 
cate,  spire  short;  whorls  four. 
apes  eroded ;  sutures  distinct 
but  not  impressed;  sculpture  of 
heavy,  scabrous,  spiral  lines  of 
which  there  are  twenty-five  with 
sometimes  an  intervening  one ; 
there  are  also  nine  scarcely  vis- 
ible, longitudinal  folds  ;  aperture 


C.  pUoaU  Wood. 

Shell  more  or  less  cone-shaped, 
umbilicus  nearly  closed,  spire 
short ;  whorls  four,  apex  eroded  ; 
sutures  distinct ;  sculpture  of 
heavy  scabrous,  spiral  lines,  of 
thick  there  are  18-20,  three  of 
whicharemuch  latter  and  heavier 
than  the  rest  which  cut  the  edge 
of  the  outer  lip  into  four  seal- 


ovate;  outer  lip  creuulate;  in-  |  lops;  there  are  ten  longitudinal 
ner  lip  arcuate,  smooth  ;  umhili-  folds;  aperture  very  elongat«  ; 
CUB  wide,  deep  ;  inner  lip  fifteen  |  outer  lip  crenulate  and  scalloped 
lirate  within;  aperture  pinkish  [  by  the  spiral  line;  inner  lip 
or  yellowish  within;  shell  yel-  slightly  arcuate,  smooth  ;  umbil- 
lowish-white  externally.  Alt.  icus  scarcely  visible  ;  inner  lip 
32,  diam.  25  mill.  Aperture,  |  veryslightly  Urate  within  ;  ai>er- 
alt.  22,  diam.  10  mill.  ture   very   deep  purple   within 

.  sometimes  shading  to  greenish  ; 
!  shell  cinereous,  sometimes  cov- 
■  ered  with  a  green  coating  with- 
[  out.       Alt.  28,  diam.    17   mill. 
I  Aperture,  alt.  20,  diam.  9  mill. 
I  have  collected  plicatu  in  lurge  ijuantities  at  Vera  Crun,  Mexico, 
from  the  coral  reefs,  and  have  never  seen  a  galea  among   them, 
although  s[)eeial  search  was  carried  on  for  them.     I  have  specimens 
of  both  species  from  the  following  localities:   St.  Thomas,  W.  I,; 
Bahamas  ;    St.  Croix  ;    Key  West,  Fla. ;  Vera  Cruz  {plicata  only) ; 
Little  Cayman,  W.  I.  (collected  by  C.  J.  Maynard).     This  group  of 
shells  is  one  in  which  great  specific  variation  is  likely  to  occur,  on 
account  of  their  parasitic  habit,  and  great  allowance  must  be  made 
in  their  detcrmiuntion  from  this  fact ;  but  the  species  under  consid- 
eration seem  to  me  to  be  entirely  distinct  from  one  another  and, 
although  I  have  examined  over  seventy  specimens,  yet  I  am  not 
able  to  place  them  together. 
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En^na  Hanreyana  Baker. 

Shell  turbinate,  solid,  straw-colored  with  a  white  band  just  below 
the  periphery.  Whorls  4  +»  (^^^  tip  in  the  specimen  is  broken  oft) 
rounded,  crossed  by  longitudinal  costae  and  spiral  lirse ;  there  are 
seven  large,  rounded,  strongish  longitudinal  costae  which  are  crossed 
by  ten  strong,  rounded  spiral  lir»,  with  a  finer  line  between  ;  these 
spiral  lines  in  crossing  the  costae  cut  them  into  large,  quadrate 
nodules;  aperture  very  elongate,  about  half  the  length  of  the  entire 
shell ;  outer  lip  thickened,  with  seven  denticles  upon  the  inside,  the 
three  central  ones  occupying  a  small  callus  in  the  center  of  the 
lip;  inner  lip  provided  with  three  faint  tubercles  near  the  lower 
end,  and  a  single  large  tubercle  near  the  posterior  end  of  the  aper- 
ture; there  is  a  slight  callus  over  the  columella;  aperture  pinkish 
within;  canal  short,  open;  umbilicus  none;  tubercles  lighter  than 
the  ground  color;  the  interlinear  lines  reddish-brown;  there  is  a 
light  band  just  below  the  periphery  on  the  last  whorl. 

Alt.  12,  diam.  8  mill.     Aperture  alt.  6,  diam.  2  mill. 

Habitat,  West  Coast  of  Africa. 

This  species  is  separated  from  Engina  corallina  Kiener  by  the 
outer  lip  being  more  thickened  and  the  three  central  denticles  being 
placed  upon  a  callus  instead  of  directly  upon  the  outer  lip  as  in  the 
first  species.  The  coloration  is  entirely  different  from  that  o^ corallina 
being  rosy  with  black  lines  over  the  central  tubercles,  the  tips  of  the 
tubercles  being  straw  colored  and  there  is  a  white  band  below  the 
periphery.  There  are  longitudinal  costae  crossed  by  thirteen  spiral 
lines  in  corallina.  The  length  oi  corallina  is  20  mill,  while  that  of 
Harveyana  is  only  12. 

This  species  is  named  in  honor  of  Prof.  F.  L.  Harvey  of  Orono, 
Maine  from  whom  the  specimens  were  received. 
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The  object  of  the  preseDt  commuDicalion  is  mainly  to  exhibit  a 
piece  of  apparatus  intended  to  illustrate,  in  a  concrete  form,  the 
operation  of  certain  physical  forces  in  the  production  of  a  body 
which  approximates  the  form  of  that  of  certain  free^wimmiDg 
monads.  While  the  necessity  for  such  experimente  has  been 
apparent  to  me  for  several  years,  in  order  to  test  certain  &  priori 
conclusion?  arrived  at  in  the  contemplation  of  the  morphological 
data  in  our  possession  in  resjiect  to  the  Protozoa,  the  difficulty  in 
the  way  of  their  trial  was  the  contrivance  of  the  proper  kind  of 
apparatus.  After  a  number  of  fruitless  experimeDta,  which  it  is 
needless  to  describe,  a  very  simple  form  of  apparatus  was  found 
successful.  This  device  is  now  described  and  figured.  It  serves  to 
show  some  of  the  apparent  conditions  under  which  a  heavy  fluid, 
with  a  certain  specific  viscosity  or  cohesiveness,  may,  when  made  to 
fall  through  another  highly  viscous  fluid  medium,  so  alter  the  shape 
of  the  former,  when  in  large  drops,  as  to  assume  somewhat  the 
figure  of  certain  living  monadifonn  organisms. 

Certain  d  priori  reasons  had  long  existed  in  the  writer's  mind  to 
suggest  these  experiments,  and,  it  may  be  added,  the  remarkable 
experimental  results  obtained  by  Plateau,  Quincke,  Roux,  Berthold 
and  Biitschli,  in  allied  fields  of  inquiry,  only  ^rved  to  quicken  his 
interest  in  what  had  always  seemed  worth  attempting,  but  which, 
for  want  of  the  proper  means,  had  hitherto  eluded  the  application 
of  direct  experimental  verilication. 

The  problem  may  be  thus 'stated :  It  was  assumed  that  living 
matter  Is  viscous,  and  exhibits  a  less  prompt  capacity  to  change  its 
form  than  water,  when  in  the  form  of  drops.  The  plasmodia  of 
Myxoniycetes,  and  the  behavior  of  various  amociboid  forms,  illustrate 
this  part  of  our  statement.  It  was  further  assumed  that  the  pri- 
miEviil  forms  of  living  things  were  more  or  less  markedly  monadi- 
form,  as  is  shown  by  the  flagellula  stoge  of  Protomyxa,  as  well  as 
the  mule  or  primordial  condition'  of  the  germs  of  the  great  ma- 
jority of  all  multicellular  types,  and  the  shapes  of  the  lowest  exist- 
ing forms.     Water  itself  is  a  fluid  body  with  a  certain  degree  of 
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viscosity.  We  have,  then,  in  the  motion  of  the  simplest  of  organ- 
isms, the  apparent  condition  of  a  viscous  body,  propelled  by  an 
energy  generated  within  its  own  substance,  acting  as  a  moving  force, 
and  driving  it  through  a  less  viscous  fluid — water. 

The  application  of  energy,  as  a  moving  force  to  a  viscous  and 
fluid  body  moving  through  water  or  other  fluid,  was  the  difficulty 
which  was  confronted  from  the  first.  Even  with  the  precautions 
which  have  been  taken,  it  may  be  that  in  the  present  experiment 
serious  defects  of  method  may  have  been  overlooked.  However, 
the  way  in  which  the  initial  moving  force  was  obtained  was  simply 
to  use  the  gravity  of  the  heavier  body  to  propel  it  through  the 
viscous  medium,  and  to  watch  ahd  see  what  the  result  would  be. 
It  was  assumed  that  the  conditions  as  subsisting  between  the  lowest 
living  matter  and  its  medium,  water,  could  be  in  a  considerable 
degree  approximated,  and  it  was  confidently  expected  that  there 
would  be  certain  definite  changes  of  figure  which  could  be  pre- 
dicted as  following  from  the  inter-action  of  the  motion  of  large 
drops  of  a  heavy  fluid  moving  through  a  viscous  medium,  both 
being  homogeneous.  These  expectations  were  realized,  so  far  as  is 
illustrated  by  the  apparatus  here  described. 

The  expecta'tion  was,  reasoning  from  cause  to  effect,  that  drops  of 
the  heavier  fluid,  moving  under  the  influence  of  gravity,  at  a  certain 
velocity,  through  a  viscous  medium,  would  be  drawn  out  at  least 
into  an  oval  or  oblong  figure,  such  as  is  met  with  in  certain  proto- 
zoa. The  actual  experiment,  however,  showed  in  addition,  that  if 
a  heavy  fluid,  such  as  mercury,  was  used,  and  allowed  to  drop 
through  a  very  thick,  syrupy  solution  of  silicate  of  soda  or  soluble 
glass,  enclosed  in  a  test-tube,  the  drops  of  mercury,  if  large  enough 
to  fall  with  sufficient  velocity,  were  not  only  elongated  in  the 
direction  in  which  they  fell,  but  were  also  drawn  out  at  the  upper 
pole,  or  that  opposite  the  direction  of  motion,  so  that  the  whole 
drop  rudely  simulated  the  figure  of  a  monad  with  a  single  posterior 
flagellum  or  tail.  While  such  an  artificial  form,  produced  as  the 
consequence  of  the  definite  interaction  of  certain  forces,  such  as 
resistance,  cohesion  and  friction,  generated  between  two  substances 
of  known  qualities,  cannot,  of  course,  fail  to  be  suggestive,  the 
writer  does  not  mean  to  imply  that  the  problem  of  the  genesis  of 
the  figures  or  shapes  of  all  monadiform  organism  is  thus  solved. 
It  is  only  in  the  way  of  a  suggestion  toward  rendering  palpable  the 
action  of  some  of  the  forces  of  nature,  which  have  had  to  do  with 
giving  a  definite  form  to  some  of  the  lowest  and  most  numerous  of 
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living  Ix-iug^,  that  the  experiment  was  undertaken.  If  previous 
experiments  of  the  writer  had  utterly  failed,  there  wm  no  reason 
why,  by  varying  the  conditions  and  means  used,  that  some  interest- 
ing result*"  should  not  be  obtained,  as  the  sequel  proves. 

Berthold  has  conclusively  ehowu  that  a  mass  of  plasma,  such  as 
is  found  in  an  anireba,  would,  for  physical  reasons,  tend  to  be 
elongated  in  the  direction  of  its  own  motion,  such  as  is  actually 
observed  to  be  the  case.  The  experiment  with  the  large  drop  of 
mercury  falling  tlirough  a  thick  solution  of  soluble  glass,  shows 
that  if  the  friction  and  cohesion  incident  to  its  motion  be  the  same 
on  alt  sides,  and  sufficiently  great,  that  the  whole  mass,  instead  of 
flattening  in  one  direction  and  elongating  in  another,  as  in  the  case 
of  an  amtpba  creeping  over  a  fixed  substratum,  there  is  a  general 
elongation  in  the  direction  of  motion,  resulting  in  the  production 
of  an  elongated  or  pyriform  body  with  a  short  but  sharply  attenu- 
ated flagellum  or  tail.  The  flagellura  seems  to  be  lai^ly,  though 
probably  not  wholly,  the  result  of  friction,  since  at  its  apex  the 
mercury  is  continually  being  pulled  off  in  the  form  of  almost  im- 
palpably  fine  globules,  so  that  in  this  way  the  large  drop  may  be 
slowly  disintegrated  into  a  vast  nu]nl>er  of  minute  metallic  globules. 

That  the  figures  of  many  of  the  lower  organisms  are  affected 
more  or  less  by  such  forces  aa  those  of  cohesion  and  friction  with 
the  circumjacent  fluid  m^lia  in  which  Ihey  live,  and  by  surface- 
tension,  etc.,  there  can  scarcely  be  any  doubt.  In  what  ways  these 
forces  tend  to  modify  organisms  can  only  be  determined  by  the 
most  laborious  and  diflicult  methods  of  observation  and  study. 
Buch  effects  cannot  he  determined  by  studying  the  dead  organisms, 
but  must  be  conducted  on  the  living  material,  with  the  help  of  a 
great  array  of  companitive  measurements  taken  during  active  move- 
ment and  rest. 

:x|)erinient  here  described,  and  which  is  represented  ( 


reduced  scale   of  < 


Q 


half  in  the  accorapimying  figure,  shows  a 
number  of  interesting  facts. 
If  the  drops  are  below  a 
certain  size  they  are  spherical ; 
if  somewhat  larger  they  are 
flattened  in  the  direction  of 
motion ;  if  still  larger,  the 
drops  assume  the  singular  mo- 
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globules  there  is  associated  a  progressive  acceleration  of  motion  due 
to  the  gradually  increased  gravity  of  the  individual  drops,  and 
consequently  increased  friction  and  cohesion  of  the  larger  surface 
of  the  larger  drops  with  the  viscous  medium  through  which  they 
fall.  If  the  attempt  were  made  to  represent  the  law  according  to 
which  the  three  forms  of  drops  were  produced,  it  would  be  necessary 
to  determine  the  weight  or  mass  of  each  of  the  three  sizes  of  drops 
or  globules  of  mercury,  and  their  rate  of  motion  in  a  given  interval 
of  time.  The  factors  of  friction  and  cohesion  would  be  dependent 
upon  the  increase  in  the  area  of  the  surfaces  of  the  three  grades 
of  drops.  The  viscosity  of  the  medium  would  be  the  same  for 
all  three  sizes.  These  data  are  measurable,  and  could  be  expressed 
in  mathematical  formulae. 

The  writer  is  aware  that  this  experiment  does  not  account  for 
flagella  at  both  ends  of  a  monad,  such  as  many  bacterial  forms 
show ;  nor  does  it  account  for  the  genesis  of  cilia  or  pseudoi)ods 
all  over  a  Protozoan,  or  for  the  cilia  on  an  epithelium  lining  a 
cavity,  or  covering  a  free  surface  in  one  of  the  higher  Metazoa.  It 
is  presented  only  with  a  view  to  indicate  that  experiment  in  the 
direction  of  the  artificial  simulation  of  some  of  the  lowest  living 
forms  was  not  without  much  that  is  suggestive,  even  though  no 
definite  conclusion  could  be  formulated  from  such  an  experiment, 
except  the  single  one,  that  the  nature,  and  especially  the  velocity 
of  the  motions  of  the  lowest  organisms,  through  their  fluid  sur- 
roundings, has  probably  had  a  definite  or  determinate  influence  in 
nio<lifying  their  shapes  so  as  to  develop  a  major  axis.  Or  where, 
as  in  some  cases,  the  body  of  the  monad  is  attached  to  the  side  of  a 
long  vibratile  flagellum,  there  is  an  evident  tendency  to  drag  out 
or  lengthen  the  monad's  body  in  the  direction  of  motion.  The  re- 
semblance of  the  flagellula  stage  of  Protomyxa  to  our  large  arti- 
ficially-produced monadiform  drop  of  mercury  moving  in  a  solution 
of  soluble  glass  is  even  more  striking. 

Furthermore,  as  a  matter  of  fact,  we  find,  as  in  Paramceeiumy  that 
a  slight  spiral  torsion  of  the  body  causes  such  a  form  to  rotate 
while  moving  in  a  linear  direction,  and  conformably  with  its  major 
axis  or  longest  diameter. 

There  is,  in  fact,  no  evidence  to  disprove  that  the  major  axis  of 
all  lower  forms,  as  well  as  the  major  axes  of  higher  forms,  may  not 
have  been  at  first  partly  or  wholly  the  result  of  the  direct  inter- 
action of  their  primitive  ancestral  types  with  their  surroundings. 
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In  this  connection,  I  may  mention  the  planulte  of  Coelenterata, 
wliich  are  elongated  in  the  direction  of  their  own  mottoOB,  as  well 
as  the  gaetrulffi  of  spongea  and  thn  lowest  vertebrates,  which  are 
similarly  extended  in  the  direction  of  their  principal  motionB. 
That  such  tendencies  of  configuration  were  thus,  in  the  first  instance, 
directly  adaptive  or  directly  acquired,  there  ia  the  greatest  prob- 
ability. Their  subsequent  transmission  through  inheritance  by  un- 
equal growth  along  the  mnjor  and  minor  axes  is  equally  probable, 
in  that  the  unequal  growth  may  have  been  in  the  first  place  un- 
equally stimulnted  along  these  axes  by  variation  of  stress  along 
them,  due  to  the  motion  of  the  organism  itself.  For  stress  or 
resistance  from  without,  along  the  longest  axis  would  be  less  than 
in  the  direction  of  the  minor  axis,  which  would  constantly  tend  to 
be  compressed,  as  the  experiments  here  described  testify.  There 
are  even  facts  which  support  this  conclusion  in  another  way.  For 
example,  the  wild  trout  has  a  sharper  head  and  more  slender  body 
tliau  the  trout  reared  in  ponds  and  basins  under  domestication,  and 
the  same  rule  Jiolds  in  respect  of  gold-fishes.  The  correlation  of  a 
sharper  head  and  slenderer  body  is  evidently  with  greater  activity 
and  ease  of  motion,  so  that  the  wild  form  may  be  regarded  a» 
"  clipper-built,"  or  like  the  figure  of  the  famous  yacht  "  Puritan," 
as  compared  with  an  ordinary  fair-sailing  sloop.  These  correlationa 
of  figure,  with  proportional  powers  of  motion,  are  even  more 
nmrked  amongst  the  families  of  fishes  themselves.  The  swiftly- 
swimming  sharks,  mackerel  and  herring  are  the  "clipper-built" 
fishes  of  the  seas ;  while  the  slow  Mota,  or  sun-fish,  typifies  the  living 
but  helpless  "hulk"  sometimes  run  down  and  killed  by  actual 
collision  with  vessels. 

It  also  seems  to  be  a  universal  law  of  animal  motion,  that  its 
direction  iu  free  forms  is  in  conformity  with  the  major  axis  or 
greatest  iliunietcr  of  an  organism,  or  in  the  direction  of  least  re- 
sistance. A  cross-section  somewhere  at  right  angles  to  the  greatest 
diameter  gives  the  minor  axis.  This  minor  axis  interposes  the 
least  resistance  to  motion  in  a  fluid  medium.  It  is  also  true  that 
the  waves  of  unduiatory,  vermicular,  or  vibratory  motions  always 
conform  in  direction  to  the  major  axis  of  an  organism.  In  the 
s-imjilest  form  studied  by  the  writer,  viz.,  that  occurring  iu  the 
movements  of  Trypanosoma  Balbtatii,  the  iutestinal  parasite  of  the 
oyster,  this  unduiatory  motion  is  propagotcd  alternately  fro 
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the  direction  of  the  motions  of  the  creature  are  reversed  as  often  as 
the  direction  of  the  vibrations  or  undulations  of  the  body  is  re- 
versed, as  must  result  from  the  well-known  laws  of  wave-motion. 

The  assumption  of  the  undulatory  or  vibratory  method  of  loco- 
motion, according  to  the  laws  of  wave-motion,  as  in  fishes,  entails 
the  necessary  conformity  of  the  longest  or  major  axis  with  the  di- 
rection of  motion.  No  other  direction  of  progressive  motion  fol- 
lowing from  the  undulations  of  an  elongated  body  is  conceivable, 
as  seen  in  the  case  of  Trypanosoma,  The  direction  of  the  motions 
of  a  vast  majority  of  animals  is  therefore  determined  according  to 
the  physical  laws,  the  operations  of  which  we  have  just  been  tracing, 
while  it  has  been  equally  well  shown  in  the  experiment  presented 
that  an  energy,  generated  within  the  organisms,  and  dissipated  in 
the  form  of  motion,  must  always  tend  to  elongate  such  an  organism 
moving  in  a  fluid,  in  conformity  with  the  well-known  laws  of  friction 
and  cohesion,  to  which  a  soft,  viscous,  primitive  organism  must  have 
been  exposed  during  its  motions  through  such  a  fluid  medium. 

The  energy  expended  in  molar  or  mass-motion  was,  therefore, 
partly  dissipated  at  one  time  in  giving  a  figure  to  the  organism,  as 
follows  from  known  and  empirically  demonstrable  laws  of  the 
motion  of  viscous  bodies  in  fluids.  We  may,  therefore,  literally 
assert,  with  Lamarck,  that  organisms  have,  through  their  own 
motions,  tended  to  shape  and  modify  themselves.  And  it  may  be 
added,  there  is  no  evidence  at  present  to  show  that  such  laws  domi- 
nating similar  forces  are  not  active  at  the  present  moment,  and  that 
mechanical  evolution  is  now  in  progress.  The  Lamarckian  and 
Darwinian  hypotheses  are  therefore  reconcilable  with  the  doctrine 
of  the  conservation  of  energy — the  so- called  Neo-Darwinian  doc- 
trine is  not,  and  is  therefore  false.  The  first-named  hypotheses 
thus  lend  themselves  to  an  explanation  of  the  genesis  of  variations 
which  the  latter  does  not,  since  its  most  strongly-expressed  tenet 
is  that  acquired  characters  cannot  be  inherited.  (Acquired  only  as 
here  supposed,  viz.,  through  the  expenditure  of  energy.) 

Another  effect  of  the  undulatory  motion  of  living  bodies,  along 
their  major  axes,  is,  that  if  they  move  freely  in  a  dense  medium, 
such  as  water,  they  tend  to  be  flattened,  especially  at  the  ends,  and 
at  right  angles  to  the  plane  in  which  the  undulatory  or  wave- 
motions  of  the  body  are  propagated.  This  is  seen  first  of  all  in 
monadiform  organisms  themselves,  and  their  flagella  or  pro j)el ling 
organs,  which  are  flattened,  as  is  shown  by  successful  cross-sections 
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of  such  miQute  structures.  This  lateral  flatteniDg,  due  to  lateral 
undulatory  inntion,  is  also  illustrated  by  the  Hydrophidse  amongst 
snakes,  in  which  their  marine  swimming  habits  have  developed  a 
vertically-flattened  tail  in  a  series  of  types  which  are  ancestrally 
allied  to  land  forms  amongst  the  Elapidce.  It  is  further  illustrated 
in  fishes  in  which  the  flattening  has  expressed  itself  in  the  develop- 
ment of  vertical  fin-folds  and  fins.  In  Sapi Ua,  where  the  undula- 
tions of  the  body  are  io  a  vertical  plane,  and  not  lateral,  as  in  fishes, 
the  fins  are  flattened  horizontally. 

The  further  consequences  of  this  process,  under  the  stress  of 
still  further  modifying  conditions,  may  be  traced  in  the  origin  of 
heteroeercy  in  fishes,  as  may  be  illustrated  by  means  of  a  paper 
model  vibrated  from  side  to  side  in  a  dish  of  water.  If  the  lower 
caudal  lobe  is  widened,  as  it  probably  was  by  energetic  sculling 
strokes  of  the  tail  in  struggling  to  get  to  the  surface,  there  must 
result  an  upward  flexure  of  the  axis  of  the  tail,  resulting  in  the 
morphological  complication  seen  to-day  in  diverse  groups  of  fishes 
which  have  no  possible  genetic  connection  with  each  other,  as  is 
proved  by  the  structure  of  the  tails  of  these  several  forms.  Since 
there  cannot  be  any  possible  genetic  connection  between  Selachians 
and  Teleostomes,  or  of  the  latter  with  the  sturgeons  or  Chimieroids, 
the  heterocercnl  conditions  of  these  forms  must  have  arisen  inde- 
|)endenlly,  and  as  a  consequence  of  the  same  physical  causes  acting 
independently  and  in  the  same  way  for  each  group,'  The  fracture 
of  the  caudal  rays  of  the  Salmonoids  and  Clupeoids  follows  con- 
formably with  the  laws  of  the  undulations  of  the  tail  in  a  dense 
medium.' 

Still  other  consequences  of  moti<m  in  difltrentiating  structure 
may  be  traced,  such  as  the  correnpondonce  of  the  number  of  nniscle- 
ptates  witli  the  number  of  vertical  rows  of  scales,  as  I  have  lately 
found  in  certain  Clujieoids.  This  is  also  true  of  the  vertebral 
column  and  the  vertebral  centra,  whose  biconcave  bodies  in  lower 
tyj>es  arc  a  marvellous  expedient,  rendering  continuous  growth  and 
concomitant  functional  activity  possible.  Their  form  has  not  the 
remotest  relation  to  any  arrangement  for  strength  to  be  compared 
with  the  trusses  and  beams  of  a  system  of  cantilevers,  as  absurdly 

'  Unlhc  Mi)r|ibgLuK}-]»>'ll''voliiliunor)heTHi1tnf  OiuouBFiahiM.  Proe.  Am.  Ah. 
A-ii.  of  Sfi™™.  XXXni,  IMi.  ]i|i.  .i:i2. 5ns. 
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suggested  by  Prof.  Bardeleben.*  Notwithstanding  their  bicon- 
cavity,  the  vertebrae  of  the  salmon  show  undoubted  evidence  of 
conforming  to  the  shape  demanded  of  them  in  executing  the  lateral 
undulatory  movements  of  the  body.  In  the  Cetacea,  where  these 
undulations  are  vertical,  the  conformation  of  the  caudual  vertebrae 
is  precisely  the  reverse  of  what  it  is  in  the  salmon. 

Farther  research  will  undoubtedly  disclose  farther  evidence  of 
the  forward  displacement  of  the  vertical  and  paired  fins  of  fishes. 
This  displacement  may,  with  absolute  certainty,  be  traced  to  the 
manner  in  which  the  vertical  fins  exercise  their  functions  in  certain 
instances,  as  in  MoUif  for  example.'     The  continuous  tension  for- 
wards on  the  bases  of  the  dorsal  and  anal  fins,  acting  like  propeller- 
blades  from  before  backwards,  has  conspired  to  produce  such  a 
result  only  too  plainly  evident  in  a  study  of  the  skeleton.     But 
even  this  result  is  to  be  traced  to  antecedent  modes  of  motion  of 
the  whole  body,  which  were  undulatory  in  character,  but  which  now 
no  longer  affect  the  body  itself  of  this  singularly-modified  fish.    We 
may,  therefore,  afiSrm,  that  habits,  and  ultimately  functions,  have 
been  superposed,  leading  to  the  superposition   of   structures.      If 
this  method  of  procedure  is  philosophical,  the  whole  fabric  of  mor- 
phological method  and  speculation  now  rife  amongst  biologists  must 
be  re-cast.     For  my  own  part,  I  have  no  hesitation  in  declaring 
that  some  of  the  current  methods  are  destined  to  end  in  disappoint- 
ment   The  method   is  overweighted  with  morphological  details, 
which  have  nothing  but  a  morphological  significance  in  the  eyes 
of  this  newer  school  of  biologists.     What  such  methods  may  lead 
to  is  indicated  by  papers  which  have  appeared  within  the  year  on 
the  origin  of  vertebrates  from  crabs  and  scorpions ! 

No  hypothesis  of  the  origin  of  the  limbs  yet  offered  is  anything 
but  purely  morphological,  and  by  so  much  is  one-sided  and  defective. 
None  of  the  hypotheses  of  the  evolution  of  the  limbs  link  the  pal- 
pable facts  of  structure  with  the  palpable  facts  of  function,  and, 
above  all,  with  the  mechanical  and  physiological  laws,  in  the  widest 
sense,  which  that  function  and  structure  illustrate.  As  long  as 
they  do  nothing  more,  these  hypotheses  are  a  mere  conning  of  data 
to  which  no  significance  can  or  will  be  attached  by  those  who  ask 
for  more  than  mere  anatomy,  except  as  those  data  help  to  illustrate 

^  Beitrige  sar  Anatomie  der  Wirbels'dule,  4to,  Jena,  1874.     (Die  Wirbels'aule  als 
Faefawerk,  pp.  20-27.) 

>  Tbe  Swimming  Habitu  of  the  Sun-fish,  Science  VI,  1885,  pp.  103-104. 
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a  philosophy  of  that  science  whose  barest  oiitliaea  have  scarcely 
more  than  been  indicated.  We  may  truly  say,  with  Rouz,  that 
there  ia  aa  anatomical  discipline  of  the  future  which  has  scarcely 
yet  been  developed  even  in  outline.  Only  here  and  there  has  any 
one  been  bold  enough  to  declare  himself.  This  new  science  will 
not  grow  as  fast  as  morphology.  It  will  require  a  different  sort  of 
mental  equipment  than  is  possessed  by  the  majority  of  morpholo- 
gists,  most  of  whom  seem  to  be  lost  in  trivial  morphological  details, 
or  in  framing  systems  of  relations  and  phylogenies  based  on  purely 
morphological  data,  and  which  are  more  or  leas  happy  and  valuable 
aa  aids  in  identifying  forms.  This  newer  discipline  will  demand 
that  a  slructure  be  turned  over  and  looked  at  from  every  conceiv- 
able standpoint  of  conditions  which  have  had  to  do  with  its  genesis. 
The  method  is  infinitely  slow,  because  it  recognizes  the  fact  that 
»lniclure»,  functumi  and  eortdiiiom  are  contemporaneous  or  super- 
posed ;  and  to  unravel  the  method  of  the  working  of  the  energy  of 
life  as  manifested  to  us  in  living  creatures,  through  this  interwoven 
trinity  of  factors,  is  its  object. 


NATURAL 


OF  PHILADELPHIA. 


VOTE  OH  THZ  SOFT  PASTS  AKD  SEIITITIOB  OF  8T01UTELIA. 
BY    H.    A.    PIU^BRY. 

In  the  course  of  ray  Btudy  of  Stomatella  for  the  Maniial  of  Conclio- 
l(^,  I  waa  struck  by  the  apparent  ijiversity  of  thefewanimalsof  difler- 
eQt  species  described  by  various  observers.  It  therefore  seems  de- 
sirable to  describe  the  only  species  seen  by  me  in  the  flesh,  and  to 
figure  the  dentition,  heretofore  unknown. 

The  specimen  (No.  60696  of  the  alcoholic  collection  of  the  Acad- 
emy) is  labelled  S.  Oodeffroyi  Dkr.,  Viti  Islands.  It  seems  to  be 
the  same  as  S.  Mariei  Crosse.' 

The  foot  is  broad  and  fleshy,  emarginate  behind,  the  sole  divided 
longitudinally  by  an   impressed 
median  furrow.   Its  upper  surface 
granulate    and    tuberculate. 
'  The    muzzle    is   rather    broad, 
,  transversely  wrinkled,  ending  in 
a  flat,  oval  oral  disk,  the  mouth 
he  middle.     Tentacles  stout 
but  tapering.     Eyes  on   short, 
stout  peduncles  outside  and  a  little  above  the  bases  of  the  tentacles. 
Epipodial  ridge  commencing  in  a  short  tri- 
angular lobe  behind  the  right  eye-peduncle, 
the  lateral  edges  of  the  lobe  somewhat  up- 
turned, like  a  short  trough.      From  this  the 
L  epipodial  ridge  is  rather  fleshy  and  prom- 
inent along  the  sides  of  the  foot,  and  it  bears 
It  terminates  posteriorly  at  the  operculigeroua 
lobe.     In  the  specimen  before  me 
there  is  no  operculum,  and   the 
^j^  edges  of  the  lobe  are   upturned, 

L^  ^Jp^-t  probably  from  contraction  in  ak'o- 
^KpP.tl  hoi.  There  are  two  minute  frontal 
lobes  between  the  tentacles,  not 
connected  across  the  "  forehead." 
The  gill  is  single,  consisting  of  numerous  (about  130)  narrow  plates, 
arranged  in  one  series.  Anterior  third  of  the  plume  free.  Anus 
opens  un  a  short  papilla. 

'  l^idt  Manual  o\  Concbology,  xii,  p.  IQ. 
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The  radula  shows  a  marked  resemblance  to  the  aame  organ  in  the 
TroehidfT.  The  rhachidian  tooth  has  a  broad  body,  narrowed  above, 
with  a  distinct,  denticulate  cusp.  The  laterals,  five  on  each  side, 
are  of  rather  complicated  form,  having  supporting- wings  on  their 
outer  edges,  or  aa  Troechel  would  call  them,  StuUlamelliE.  They 
gradually  change  in  form  from  the  oblique  shape  shown  by  the  in- 
ner one,  to  the  more  upright  position  of  the  fifth  or  outer  lateraL 


Note  here  that  the  outer  lateral  is  of  the  same  size  and  structure  as 
the  inner  ones,  not  enlarged  or  reduced,  or  modified  in  form  as  in 
so  many  Rhipidoglossate  moliusks.  The  inner  uucinus  haa  a  very 
broad  triangular  body;  the  following  ones  have  the  body  of  the 
tooth  narrower,  and  in  the  outer  uncini  it  is  still  more  slender. 
The  cu^ps  of  the  rhachidian  and  lateral  teeth  are  denticulate  on 
their  edges;  those  of  the  inner  uncini  are  smooth,  but  the  outer 
one*  liiive  long  serrate  cusps. 

Explanation  of  figures. 
Figs.  1,  2,  three  views  of  animal,  the  shell  removed  from  the  dor- 
sal and  side  views,  showing  the  visceral  moss  {v.  m,),  the  epipodinl 
ridge  (e),  etc.  Fig.  3  shows  the  mantle  slit  open  to  exhibit  the  gill 
{g),  anal  papilla  (a)  and  left  tentacle  and  eye-fjed uncle.  Also 
showing  the  back  of  the  foot  (/),  with  operculigerous  lobe  (o.  /.). 
Fig.  4,  dentition.     Formula  i:— 5-l-0-3r. 
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January  13. 
Dr.  Geo.  H.  Horn  in  the  chair. 

Twenty-three  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 
On  the  **  Grenus  Psilorhinus  Riippell."     By  Witmer  Stone. 
"  Description  of  a  specimen  of  Chirolophua  polyactocephalus  from 
Vancouver  Island.*'     By  Ashdown  H.  Green. 

"  Geological  Researches  in  Yucatan."     By  Prof.  Angelo  Heilprin. 


January  20. 

Dr.  Charles  Schaeffkr  in  the  chair. 

Thirty  persons  present. 

A  paper  entitled  "  A  Review  of  the  Cretaceous  Mammalia"  by 
Henry  F.  Osborn  was  presented  for  publication. 

An  hypothesis  cis  to  the  Nature  and  Origin  of  Genn  Force. — Dr.  J. 
Cheston  Morris  referred  to  a  communication  published  by  him 
in  the  Proceedings  of  the  Academy  about  thirty  years  ago  in  which 
he  called  attention  to  the  mode  of  splitting  of  egg-albumen  in  diluted 
solution  kept  at  a  warm  temperature,  giving  rise  to  a  body  like  crea- 
tin  and  a  ferment  possessing  properties  allied  to  pepsin.     Accident, 
unfortunately,  and  press  of  other  work,  prevented  tne  completion  of 
the  quantitative  analysis.     But  now,  in  connection  with  the  views 
recently  propounded  by  Dr.  McLaughlin  (Texas  State  Med.  Soc. 
Trans.  1890)  as  to  the  explanation  of  the  phenomena  of  immunity 
from,  and  prevention  of,  contagious  and  infectious  diseases  by  the 
law  of  interference,  these  views  might  be  again  referred  to,  as  illus- 
trations of  the  splitting  of  organic  molecules  and  their  results. 

Physical  forces  are  now  generally  regarded  as  vibrations  or  un- 
dulations produced  in  matter,  but  to  regard  vital  force  as  also  vibra- 
tory is  a  great  step  in  advance.  Its  effects  are  evolution  of  form, 
growth,  secretion,  excretion,  reproduction,  maintenance  of  form  with 
change  of  material ;  its  conditions,  the  presence  of  liquid  plasma, 
heat,  lieht,  oxygen,  and  a  germ,  itself  the  result  of  union  of  a  germ- 
cell  with  a  sperm  cell.  Without  all  these,  we  have  no  life-phenom- 
ena with  them  they  always  ensue.  Matter  in  becoming  part  of  a 
living  body  continues  to  possess  all  the  vibrations  which  give  its 
special  character ;  the  plasma,  be  it  earth  or  organic  matter,  retains 
its  chemical  properties,  but  these  are  modified  by  other  vibrations 
6 
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resulting  from  thUs|)ecial  force.  If  the  law  of  iii(er/ercn<jeexplaiQS 
many  of  the  phenomena  of  infectious  and  contagious  diseases,  and 
also  the  action  of  many  drugs  (as  for  instance  that  of  opium  inhib- 
iting or  modifying  nerve-vibration),  no  less  does  that  of  traiufer- 
eiice  explain  the  origin  of  the  germ.  If  a  cord  be  stretched  between 
two  pillars,  and  a  weight  suspended  half-way  between,  and  then  two 
other  weights  similarly  suspended  half-way  between  it  and  the  pil- 
lars, so  that  motions  at  right  angles  may  be  given  to  them — e.  g. 
north  to  south  to  one,  east  to  west  to  the  other — the  central  weight 
will  gradually  begin  to  swing  and  evolve  certain  figures  and  curves 
due  to  the  impulses  transferred  from  the  two  outer  weights.  So  the 
union  of  the  contents  of  the  germ-cell  and  sperm-cell  results  in  the 
formation  of  a  germ  which  evolves  a  form  like  that  of  its  parents, 
following  their  evolution,  transmitting  lu  turn  its  form  to  its  succes- 
sors, or  transmuting  it  into  other  forms  of  motion.  Thus  all  the 
Khenomenn  of  life  may  be  explained  on  the  vibratory  hypothesis. 
ay,  deitth  itself  is  but  the  transmutation  into  other  forms  of  the 
form  so  evolved,  and  becomes  as  necessary  a  part  of  tne  whole 
series  of  evolutions  as  birth. 

The  permanence  of  cicatrices  is  thus  explained.  Also  the  appar- 
ent intelligence  with  which,  from  a  common  plasma,  different  plants 
evolve  different  principles  (according  to  their  special  vibrations), 
or  different  organs  take  their  special  nutriment  from  one  common 
blood,  and,  as  the  nerves  for  instance,  give  rise  to  special  vibrations 
consonant  with  their  special  functions. 

In  fact  we  enter  thus  upon  an  entirely  new  lield  in  biology,  physi- 
ology, pathology  and  therapeutics.  Already  the  results  obtained  in 
the  study  ot  variola,  syphilis,  anthrax,  rabies,  cholera,  and  as 
alleged  lately  in  tuberculosis,  may  be  seen  to  arrange  themselves  in 
accordance  with  the  principles  thus  enunciated,  as  foreshadowed  by 
Dr.  McLaughlin,  and  by  Dr.  Dixon  in  his  communication  to  this 
Academy. 

In  reply  to  a  question  with  regard  to  suspended  animation,  con- 
vulsions, etc..  Dr.  Morris  said  that  he  thought  these  phenomena 
were  fully  in  accordance  with  the  vibratory  hyiwthesis  and  that  the 
latter  also  offered  the  only  plau.aible  explanation  suggested  as  yet 
of  the  well-known  [>eriodicity  of  life  phenomena  both  in  health  and 
disease. 


JaSI  ARY  27. 
Dr.  C.Ko.  H.  Unity  in  the  chair. 
Thirty-two  persons  i)resont. 
The  death  on  the  22nd  inst.  of  Charles  Ix^nnig,  a  member,  v 
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Rate  of  Coral  Orowth. — Prof.  Heilprin  exhibited  a  specimen 
of  Porites  cutrceoides  from  the  Caletta  Reef,  harbor  of  Vera  Cruz, 
Mexico,  which  gave  some  interesting  data  regarding  the  rate  of 
growth  of  coral  structures.  The  specimen  in  question  was  received 
through  Captain  J.  Powell,  Chief  of  Construction  of  Piers  of  the 
Mexican  Railway,  and  is  said  by  that  gentleman  to  have  been  re- 
moved from  an  anchor  which  was  cast  in  the  autumn  of  1885  and 
drawn  in  November,  1890.  The  extreme  period  of  growth  is  thus 
somewhat  over  five  years,  but  "naturally  it  is  impossible  to  state  how 
soon  after  the  casting  of  the  anchor  attachment  of  the  polyp  was 
made.  The  coral  is  a  mammillated  sheet  or  crust  measuring  four 
inches  in  longest  diameter,  and  somewhat  less  than  three  inches  on 
the  shorter  diameter.  The  general  thickness  of  the  basal  mass  is 
not  over  i-i  inch,  although  tnrough  involution  and  secondary  crus- 
tage  knobs  of  considerable  prominence  have  been  added  to  the  sur- 
face. Assuming  the  basal  growth  as  the  index  of  actual  develop- 
ment then  the  annual  accretion  would  be  (if  we  allow  full  five  years 
for  the  process)  scarcely  the  ^  of  an  inch.  Observations  recently 
made  on  other  species  of  corals  have  yielded  somewhat  similar  re- 
sults. 

The  following  were  elected  members : — Albert  P.  Brown,  M.  D., 
Amos  Peaslee  Brown,  Thomas  Hewson  Bradford,  M.  D.,  Stewardson 
Brown,  Edmund  E.  Reed  Jr.,  George  C.  Evans  and  Mary  S. 
Holmes. 

The  following  were  ordered  to  be  printed : — 
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TEW  8FECIEB  Of  FUVOI  FBOK  VAKIOUB  L0CALITIZ8. 
BY   J.    B.    ELLIH   AND   BENJAMIN   M.    EVERHART. 

PhjUoitiota  Ljoopadii. 

On  leaves  of  Lycopm  Caiiaden»is,  LondoD,  Canada,  Sept.,  1889. 
J.  Dearnesa,  727,  Spot*  amphigeuouSi-thio,  white,  mottled  with  dirty 
gray,  fiaally  deciduous  and  often  coofluent,  1-3  min.  diam.  with  a 
definite,  narrow,  black  border.  Perithecia  epiphyllous,  sublentic- 
ular, black,  pierced  nbove,  80- 100 /i.  diam.  not  numerous.  Sporules 
abundant,  hyaline,  elliptical,  with  a  nucleus  in  each  end,  2^-^  it 
Ui: 
Fhf  UoitiDta  Pataiitidii. 

On  leaves  oi  Petatitei  palmata,  Loudon,  Canada,  Sept.,  1889.  J. 
Dearness,  838.  Spots  orbicular,  reddisb-brown,  sometimes  with  a 
whitish  center,  \-\  cm,  diam.  concentrically  wrinkled,  margin  sub- 
indefinite.  Sporules  obiong-elliptical,  hyaline,  5-8  x  2i-3  /t.  Pos- 
sibly an  imperfectly  developed  form  of  Ateaehyta  microtpora  Traill., 
but  we  sec  no  septum  in  the  sjioriiles. 
Fhjllotttgta  miantiiiima. 

On  living  leaves  of  Acer  glabntm.  Hot  Creek  Basin,  Sioux  Co., 
Nebruskii,  Aug.,  1889,  H.  J.  Webber,  21.  Spots  aniphigenous 
irregular  in  outline,  suborbicular.  4-9  mm.  diam,  reddiah-brown 
alwve  with  a  lighter  colored  shaded  iK)rder,  paler  below,  Perithecia 
hypophyllous,  minute  (7S-8.1  ,'<.),  globose,  numerous,  mibprominent, 
filled  with  minute,  subellipticiil,  liyaline  s|M)ruIeH  about  11-2  /'.  long 
and  \  ;i.  or  lesn  broiid. 
Beptoris  Ftel«a. 

On  leaves  of /^e/e-i  tri/Qliata,  Kacine.  Wi:!.,  Oct.,  1890.  (Davis, 
90o7),  Spots  aniphigenou^  scattered,  small,  1-3  mm,,  irregular  in 
shajie,  nearly  black,  definite  but  without  any  distinct  border.  Peri- 
thecia aniphigonous,  scattered,  minute,  (100-150  /i,),  prominent, 
[lapilhile.  Sporules  cylindric- vermiform,  nucleate,  1-3-septate,  nar- 
rowed toward  one  end,  hyaline,  Wy-iio  x  3-3i  ;'. 
Beptoria  nnbiloii  K.  A  E, 

On  leaves  of //e/eJium 'i«(H»iw(/e,  Kacine,  Wis..  October,  1890. 
(Davis,  9056).  Ditferi,  from  S.  Helenii  K.  &  K.  (J.  M.  Ill,  87),  in 
ihc  iibsi'Hce  "f  liny  definilc  spots,  ihe  minute,  epipliy lions,  pru 
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perithecia  being  collected  in  orbicular  patches  i-1  cm.  across  and 
darker  than  the  other  parts  of  the  leaf.  Sporules  25-30  x  li-2  /i., 
nucleate,  narrower  at  one  end. 

Phyllostiota  Staphyloas  Dearneas. 

On  living  capsules  of  Staphylea  trifoliay  London,  Canada,  Aug., 
1890.  Dearness,  No.  16.  Spots  at  first  wine  color,  becoming  brown, 
mostly  limited  when  young  by  a  carmine-red  line.  Perithecia  scat- 
tered, 90-145  /i.  diam.,  innate,  concolorous  with  the  spot  at  first, 
at  length  darker  and  finally  well  marked  by  a  ring  of  raised,  light 
cuti^ular  cells.  Sporules  oblong-elliptical,  hyaline,  becoming  pale 
brown,  6-7  x  2i-3J  /i. 

PhyUostiota  Rhei. 

On  leaves  of  rhubarb  {Rheum  Rhapontieum)  Newfield,  N.  J., 
Sept.,  1889,  and  New  Brunswick,  N.  J.,  Aug.,  1890.  (Halsted.) 
Spots  large  (1  cm.  or  more),  reddish -brown,  concentrically  zoned. 
Sporules  oblong  or  clavate-oblong  or  elliptical,  2-3  nucleate,  hya- 
line, 7-12  X  31-4  J  At.  Some  of  them  slightly  constricted  in  the  mid- 
dle but  no  septum  seen. 

Pliylloitlota  Parkiiiioiiie. 

On  living  leaves  of  Parkifisonia  aculeata,  San  Antonio,  Texas, 
Dec.,  1889-Jan.,  1890.  Dr.  B.  F.  G.  Egeling,  No  121.  Spotsamphi- 
genous,  orbicular,  minute  (1  mm.)  nearly  black,  with  a  slightly  raised 
border,  becoming  reddish  brown.  Perithecia  innate  only  slightly 
prominent,  depressed-globose,  dark,  80-100  /x.  diam.  Sporules  ellip- 
tical or  oblong-elliptical  hyaline,  4-6  x  2  /i. 

PhyUottiota  Sophoras. 

On  living  leaves  of  Sophora  speeiom,  San  Antonio,  Texas,  Dec, 
1889.  Dr.  B.  F.  G.  Ei^eling.  Spots  amphigenous,  small  (about 
1mm),  round,  concave  on  both  sides  of  the  leaf,  with  a  narrow  raised 
border,  nearly  black,  becoming  reddish-brown,  leaf  not  discolored 
around  them.  Perithecia  innate,  mostly  only  one  on  a  spot  parti- 
ally erumpent,  globose,  100-150  //.  filled  with  a  mass  of  minute  (1 J 
-2}  X  }  fJL.)  sporules. 

ConmUrU  nlmioola. 

On  outer  dead  bark  of  Elm,  London,  Canada,  Dec,  1889.  J. 
Deamess,  1248.  Perithecia  clavate-cylindrical,  black,  J-l  mm. 
high  and  about  74  //.  thick  below,  enlarged  above  and  100  //.  thick 
but  acute  at  the  apex,  of  fibrous  texture,  the  fibres  separating  above 
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JDto  a  dense  brush-like  head.  Sporules  enclosed  in  theswoUeD  bead, 
slender  fuaoid,  pale  yellowiah,  multinucleate  becoming  multiseptate, 
70-80  X  3  ,'i.,  ends  attenuated  and  moBtly  curved  in  opposite  direc- 
tions, borne  on  filiform  basidia  about  35  ;'.  long.  Closely  allied  to 
C.  hUpidnla  Ell.  but  dirfers  in  its  smooth  stem'  with  swollen  bead 
and  rather  longer  and  narrower  sporules. 
Bphuronama  iphuropMidenm. 

On  dead  limbs  of  Fraxinvi,  London,  Canada,  Feb.,  1889.  J. 
Deamess,  1467.  Peritheci a  scattered,  conical,  \  mm.  diam.,  sunk 
in  the  surface  of  the  inner  bark  and  cmmpent  through  the  ruptured 
epidermis,  with  a  subulate  slender  beak  i-1  mm.  long  crowned  with 
a  whitish  globule  of  ejected  sporules  which  are  oblong,  hyaline,  12- 
20  X  6-8  ,'(.,  on  baaidia  about  as  long  as  the  sporules  and  21-3  /•. 
thick.  Among  the  basidia  are  numerous  slender  threads  (sterile 
baaidia)  ?  like  paraphyses  overtopping  the  sporules. 
SohifDthjralla  Hippoautuii. 

On  bark  of  dead  Aeaeulut  HippocoJitanum,  London,  Canada,  March, 
1890.  J.  Dearneas,  1571.  Peritbeciasubseriately-erumpent,  super- 
ficJal,  black,  globose-tubereuliform,  eubconfluent  or  single,  when 
perfect  more  or  less  distinctly  quadriaulcate.  Sporules  fasciculate, 
75-80  .".  long,  separating  above  into  cylindrical,  hyaline,  truncate 
joints  8-10  X  1!  ,".  The  lower  part  may  be  considered  asabasidiiim 
and  is  of  a  brownish  color. 
HaploiporelU  leristk  E.  k  R. 

On  bark  of  Sumbucun,  I^ondon,  Canada,  May,  1890.  Deamess, 
1661.  Perithccia  connate,  forming  a  narrow  oblong  stroma  2  or 
more  mm.  long  and  1-2  mm.  wide,  erunijient  through  the  ruptured 
epidermis,  often  more  or  less  continuously  confluent  in  narrow  strips 
for  several  cm.  in  length.  Sporules  brown,  continuous,  20-^25  k  10- 
12  ;r. 
VermicnlaTia  Veiatriua. 

On  half  dead  leaves  of  Veratnim  viride,  Wilmington,  Del.,  June, 
1890.  Commons,  14.^8.  Perithecia  irregularly  scattered,  smalt  (75 
/I.  diiim.),  mostly  imperfect  above,  clothed  around  the  sides  with 
black,  erect  bristles  70-150  x  4-5  ii.  Sporules  fusoid-cylindricsl, 
nucleate,  slightly  curved  ut  each  end,  1.5-22  x  2i-3  /i.  The  leaves 
art.'  so<m  blackened  and  killed. 
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Spkaaroptii  ulmioola. 

On  dead  elm  branches,  London,  Canada,  Apr.,  1890.  Dearness, 
1581  (b).  Perithecia  scattered,  minute  (J- J  mm.),  white  inside, 
covered  by  the  epidermis  which  is  raised  into  little  pustules  hut 
moetly  not  ruptured.  Sporules,  yellowish-brown ,  elliptical  or  obo vate, 
20-30  X  12-15  /i.  on  stout  basidia  rather  shorter  than  the  sporules. 
S.  ulmi  S.  &  R.  has  sporules  60-70  ,n.  long. 

Diplodia  papilloia. 

On  bark  of  dead  CormiSy  London,  Canada,  Feb.,  1890.  J.  Dear- 
ness.  Perithecia  scattered,  buried  in  the  bark  which  is  raised  into 
minute  papillae  over  them,  minute  (}-J  mm.).  Sporules  oblong- 
elliptical,  greenish-yellow,  1-septate  and  slightly  constricted,  12-15 
X  6-7  ft.  Apparently  the  stylosporous  stage  of  Didymella  Corni 
(Sow.),  which  is  found  with  it.  2>.  mamillana  Fr.  has  larger  brown 
spores. 
Biplodim  Linderae. 

On  dead  limbs  of  Lindera  Benzoin^  Newfield,  N.  J.  and  London, 
Canada.  Perithecia  scattered,  covered  by  the  epidermis  or  partially 
erumpent,  small,sporulesoblong-elliptical,  brown,  1-septate  and  con- 
stricted, 10-12  X  3-4  /i.  Possibly  not  distinct  from  D,  Harknesm, 
Cke. 

IKplodia  Deameiiii. 

On  dead  decorticated  stem  of  wild  currant,  London,  Canada, 
Feb.,  1890.  Perithecia  erunipent-superficial,  scattered,  minute  (i 
mm.),  subglobose,  sporules  narrow-elliptical,  brown,  1-septate,  8-10 
X  8J-4  fi.  Differs  from  Z>.  ribicola  C.  &  E.  (Grev.  V.,  p.  55)  in  its 
much  smaller  sfK)rules.  Z>.  ribicola  C.  &  E.  takes  precedence  of  D, 
Rihis  Sacc.  which  appears  to  be  the  same. 

UptMtromella  elastioa. 

On  leaves  of  Ficvs  elastica  in  a  green-house  at  Knoxville,  Tenn., 
Jan.,  1890.  Prof.  F.  L.  Scribner.  Spots  large,  dull  white,  darker 
around  the  margin  with  a  reddish-purple  border.  Perithecia  epi- 
phyllous,  hysteriiform,  J-J  mm.  in  the  longer  diam.  opening  by  a 
longitudinal  cleft  along  the  middle.  Sporules  oblong,  hyaline,  2-3 
nucleate,  12-15  x  4-5  /i.,  on  stout,  olivaceous  basidia  12-15  x  3-4 /x. 
Probably  the  spermogonial  stage  of  some  Lophodermium, 

^toria  gnmmigena. 

On  the  hardened  gum  of  cherry  trees,  Wilmington,  Del.,  Dec.  3, 
1889.    A.  Commons,  1105.     Perithecia  gregarious,  black,  subovate, 
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soon  broadly  pierced  above,  about  i  mm.  diam.      Sporulee  filiform, 
coDtinuous,  30-40  x  1-1  ]  ,•!. 
Septoria  doUohoiporB. 

On  leaves  of  Solidago  latifolia,  London,  Canada,  Sept.,  1889. 
Dearness,  835.  Renders  the  leaf  bu Hate-rugose  with  numerous 
small  swellings,  convex  above  and  concave  below,  1-2  mm.  diam. 
These  become  white  above,  generally  several  contiguous  ones  becom- 
ing confluent  so  as  to  form  a  dirty  white  spot  of  irregular  outline 
above  and  of  a  dark,  dirty  brown  below,  the  white  color  spreading 
finally  more  or  less  and  appearing  also  here  and  there  below.  Per- 
itliecia  epipbyllous,  scattered  quite  abundantly  on  the  white  places, 
75-100  /'.  diam,  S]>orules  70-110  x  IJ  /'.,  continuous  and  not  diB- 
tinctly  nucleate,  hyaline.  Differs  from  S.  soHdaffinieola,  Fk.  in  the 
bullate-rugose  leaf,  more  abundant  and  larger  peritheeia  and  much 
longer  sporules. 
Saptoiia  «arii«a. 

On  partly  dead  leaves  of  Carex,  London,  Canada,  Sept.,  1889. 
J.  Dearness,  805.  Peritheeia  hypophyllous,  flesh  colored,  collapsed 
when  dry,  seriate  between  the  nerves  of  the  leaf  and  forming  elon- 
gated patches,  1-3  era.  long  and  2-4  mm.  wide.  Sporules  fusoid, 
slightly  curved,  nucleate,  acute  at  the  apex,  fiisciculate,  20-30  x  1  *  n. 
hviiliiic. 
Septoria  Erechtitii. 

On  living  leaves  of  Ereehtiiei  hieraclfolla,  Wilmington,  Del., 
Au<,'.,  1890.  Commons,  1536.  Spots  light-brown,  numerous,  aub- 
orbiciilnr  or  elliptical,  or  subangular  and  partly  limited  by  the  vein- 
lets.  Peritheeia  numerous  epiphylloiis,  small,  black,  erumpent,  sub- 
gloliase,  pierced  above.  Sporules,  20-30  x  IJ  ,'i.,  with  several 
nuclei,  nearly  !<traight  or  rather  abruptly  bent  near  the  middle. 
Septoria  CanadsQiii  KLI.  A  Dati!!, 

On  Solidago  CaiuidemU,  Racine,  Wis.,  May,  1886.  S{>ots  amphi- 
genous,  suborbicular,  2-3  mm.  diam.,  rusty-brown  becoming  paler 
in  tlie  center  and  surrounded  by  a  shaded  purplish  border.  Peri- 
theeia minute  and  inconspicuous,  amphigenous  but  mostly  epiphyl- 
hnis.  Sporules  venniform-eylindricul,  33-45  x  li-2  ;i.,  nucleate, 
Ift'roming  faintly  about  'i-scptatc.  In  the  fresh  si>ecimenB  the  septa 
dii  not  appear,  but  finallv  a  faint  division  of  the  contents  of  the 
V  be  discerned. 
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l^ptoriM  albioans. 

On  leaves  of  Saxifraga  Pemmjlvanicay  Genoa  Junction,  Wis..  May, 
1890.  Dr.  J.  J.  Davis,  9022.  Spots  orbicular,  chestnut-brown,  sub- 
indefinite,  2-4  ram.  diara.  slightly  depressed  above  and  prominent 
below.  Peritheeia  very  minute,  40-50  /i.  diam.  epiphyllous,  crowded 
in  the  center  of  the  spots.  Sporules  filiform,  50-75  x  li  /a.,  faintly 
nucleate,  hyaline,  nearly  straight,  oozing  out  and  whitening  the 
upper  surface  of  the  spots. 

S.  Saxifraga  Pass,  agrees  with  this  in  the  character  of  the  s{K)ts 
but  is  said  to  have  the  sporules  17-30  x  3  /a. — much  shorter  and 
thicker  than  in  the  Wisconsin  specimens. 

Phlaoipora  reticulata. 

On  Lathyrus  palustris,  London,  Canada,  Aug.,  1890.     J.  Dear- 

ness,  156.    Spots  subquadrate,  about  1  mm.  diam.,  mostly  marginal, 

white  with  a  narrow  black  margin,  numerous  and  confluent  in  one 

large,  oblong  spot  1-2  x  i  cm.,  the  whole  surrounded  by  a  shaded 

dark   margin.      The  large  spot  has  a  checkered  or    recticulated 

look  on  account  of  the  narrow  black  lines  surrounding  the  smaller 

component  spots.     Sporules  linear,  100-160  x  3i-4  //.,  attenuated 

towards  the  ends,  3-6-septate  (or  more),  often  constricted  at  the 

septa.     Peritheeia  very  imperfectly  developed,  consisting  merely  of 

the  more  or  less  blackened  cells  of  the  surrounding  parenchyma. 

The  sporules  are  abundant  and  soon  erumpent  in  short,  thick,  pale, 

flesh-colored  cirrhi. 

Stagonoipora  Petasitidii. 

On  living  leaves  of  Petasites  palviata,  London,  Canada,  July, 
1890.  J.  Dearness,  1767.  Peritheeia  epiphyllous,  scattered  hemis- 
pherical, black,  coarsely  cellular,  smooth,  broadly  perforated  above, 
about  J  mm.  diam.  Sporules  clavate-cylindrical,  nucleate,  becom- 
ing 3-4-8eptate,  55-70  X  5-6  j  //.  hyaline. 

Stagoaotpora  Cjperi  Ell.  k  Tracy . 

On  culms  of  Cyperus  cylindricm,  Starkville,  Mis:*.,  July,  1890, 
Tracy,  1559.  Peritheeia  minute,  globose,  crowded,  forming  pustu- 
liform  groups  1  mm.  or  more  in  diam.  beneath  the  cuticle  which  be- 
comes brown  above  them  and  finally  splits  open,  exposing  the 
tobacco-brown  peritheeia.  Sporules  fusoid,  hyaline,  12-16  x  2J- 
^ .''.,  2-3-nucleate. 
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Btmgonoipon  Tiitolli. 

On  living  leaves  of  Trifoliwn  rtpena,  London,  Canada,  Aug.,  1 890. 
Dearness,  262.  On  dark  brown  spots  (becoming  paler),  of  coneid- 
erabJe  size  and  more  or  leas  limited  by  the  veinleta  of  the  leaf.  Peri- 
thecia  innate,  sabprominent  above,  pale.  Sporules  cylindrical,  2— 
4-nucieate,  12-20  x  3-4  /j.,  hyaline. 
Corjnenm  Pupali. 

On  dead  culms  of  Patpalum  platycauU,  St.  Martinsville,  La.,  Dec., 
1859.  Langlois,  2239.  Acervuli  scattered, erumpeut,  black, }  mm. 
diam.  Spores  oblong  cylindrical,  brown,  6-9-aeptate,  50-60  x  10— 
12  /!.,  on  short  basidia. 

Olmttporiam  CuyiB  EM.  A  Dutiiiibb. 

On  leaves  of  Caiya  alba,  Loudon,  Canada,  Sept.,  1890,  Dear- 
neas,  319.  Spots  auborbicular,  reddish-brown  above,  darker  below, 
1-2  cm.  in  diam.  or  by  confluence  more,  subin definitely  margined. 
Acervuli  hypophyllous,  numerous,  small,  75-150  /i,  superficial, 
brown.  Spores  atlantoid,  hyaline,  continuous,  7-10  x  1  j-2  ,'i. 
OlcBMporiom  Celtidii. 

On  leaves  of  Celtis  ocddentalU,  London,  Canada,  Sept.,  1890. 
J.  Dearness.  Spots  mostly  marginal,  more  or  less  continuous  along- 
the  edge  of  the  leaf,  sometimes  occupying  and  killing  half  the  upper 
part  of  the  leaf  and  eventually  the  entire  leaf,  the  dead  areas  turn- 
ing dirty  brown  and  being  definitely  limited  by  a  darker,  narrow 
border,  beyond  which  the  leaf  often  turns  yellowish,  Acervuli 
numerous,  about  200  /!.  diam.  Spores  fusoid-oblong  or  ovate-oblong, 
continuous,  10-12  x  4-5,"..,  hyaline,  mostly  ernmpent  below  in  small 
orange-colored  hea[)s. 
QloolporiQin  Innatnin. 

On  large  (1-3  cm.)  orbicular  dead  spots  on  living  leaves  of 
Ofi'itia,  with  Sphiierella  Opwtiiie  E.  &■  E.,  San  Antonio,  Texas, 
Jan..  1889.  Dr.  B.  F.  Egeling.  Acervuli  ernmpent,  flesh  color. 
numerous.  S]>ores  lunate- fusoid,  12-20  x  2-3  /'.,  mostly  a  little 
thicker  at  one  end.  Diflers  from  G.  Opiintiue  E.  &  E.  in  its  maculi. 
(.•olon?  ftrowlh  and  lunale  spores. 
Olceotporinm  lacebarinnm. 

On  \mves  «{  Acer  mirrhariinim,  Racine,  Wis.,  June,  1889.  Vr. 
J.  J.  Dnvis.  1189.     Killing  the  margin  nud  upper  part  of  the  leaves 
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Acervuli  minute,  abundant  not  readily  seen.    Spores  oblong-fusoid, 
6-7  X  1  }-3  /Jt.,  hyaline,  continuous. 

GlcMtporiuiii  Caiukdente. 

J.  M.  v.,  p.  153.  Dr.  Davis  sends  from  Wiscpusin  a  variety  of 
this  on  leaves  of  Quereus  alba  having  the  spots  larger  (1  cm.  and 
over),  of  a  brighter  color  and  sometimes  confluent  over  a  large  part 
of  the  leaf.  The  spores  are  about  the  same  as  in  the  Canada  spec- 
imens. 

GlcMfporium  ovalitpomm. 

On  leaves  of  iVuniw  serotinas,  London,  Canada,  May,  1890. 
Dearness,  1714.  Arcervuli  minute,  thickly  scattered  over  large 
dead  areas  of  the  leaf  which  becomes  of  an  ashy-brown,  erumpent 
on  both  surfaces  of  the  leaf.  Spores  ovate  or  lemon-shaped  with  a 
slight  apiculus  at  one  end,  6-10  x  5-7  /i.  A  Sects  the  leaves  in  the 
same  way  as  O.  aridum,  E.  &  H. 

Cylindrofporium  Ziiiae. 

On  living  leaves  of  Zizia  cordata.  Racine,  Wis.,  June,  1890. 
Davis,  9016.  Spots  amphigenous,  subangular,  mostly  subelongated, 
small,  1-1  i  X  2-3  mm.,  blackish,  limited  by  the  veinlets.  Acer- 
vuli  numerous,  crowded,  small,  dark.  SiK)res  cylindrical-vermiform, 
40-60  X  5-6  /!.,  nucleate,  becoming  3-6-septate,  slightly  curved, 
erumpent  in  white  cirrhi  more  abundantly  on  the  lower  surface  of 
the  leaf. 
Cjlindrosporiniii  Doamef tii. 

On  leaves  of  Carpimis  Americana^  London,  Canada,  June,  1890. 
Dearness,  1727.  Spots  reddish-brown,  orbicular,  2-3  mm.  diani., 
the  margin  a  little  darker.  Acervuii  few,  crowded  in  the  center  of 
the  spots,  100-120  //.  diani.  Spores  cylindrical,  granular,  becoming 
3-or  more-septate,  often  curved  into  a  semicircle,  35-40  x  2i-3  //., 
erumpent  on  both  sides  of  the  leaf  but  especially  above,  forming  a 
loose,  white  flocculent  mass. 

Cylindrofporiiiiii  Cioat». 

On  living  leaves  of  Cicuta  maculata^  London,  Canada,  Sept.,  1889. 
J.  Dearness,  567.  Spots  dirty  brown,  amphigenous  1-2  mm.  diam. 
suborbicular,  partly  limited  by  the  veinlets.  Acervuii  minute,  in- 
nate, 70-80  /i,  diam.,  scarcely  visible.  Conidia  20-30  x  1  j  /z.  (ex- 
ceptionally 35  /i.  long),  nucleate,  nearly  straight,  thicker  at  one  end, 
greenish-hyaline,  erumpent  mostly  on  the  upper  side  of  the  leaf  in 
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minute,  whitecirrlii.     This  is  quite  distinct  from  iSe;)b>ria  iStt,  Desm. 
which  has  diatiDct  perithecia  and  longer  sporulee. 
Cylindrotporinm  C««iiotlli. 

Oil  leavea  of  Ceatiothva  thyrstJloTut,  Santa  Cruz  Mte.  near  Fulton, 
Cala.,  Aug.,  1888.  Prof,  L.  M.  Underwood.  Amphigenoua.  Acer- 
vuli  large,  on  small  (1-2  mm.),  blackish-brown  spoUi  which  are 
thickly  scattered  over  the  leaves  and  more  or  leas  confluent,  paler 
beneath.  Spores  vermiform,  more  or  leas  curved,  1-3-septate,  35—45 
X  4  ,■!.,  issuing  in  compact  flesh-colored  cirrhi. 
Ku'ionia  nl^ouu. 

On  leaves  of  Salix,  London,  Canada,  Sept.,  1890.  Dearnese,  308. 
Spots  amphigenoua,  nearly  black  above,  becoming  more  or  leas 
whitish,  reddish-brown  below,  indefinitely  limited  and  more  or  leas 
confluent  or  sumetimea  defluitely  limited,  especially  above,  and  mar- 
gined by  a  narrow,  yellow  shaded  border.  Spota,  when  not  con- 
fluent, about  J  cm.diam.  Acervuli  1 00-1 25 /i.diam.,  dark-colored, 
not  numerous.  Spores  clav ate- ovate,  curved,  acute  below,  with  a 
single  septum  near  the  lower  end,  14-16  x  6  n.,  erumpent  on  the 
lower  surface  of  the  leaf.  M.  Popttli  is  epiphyllous  and  has  lai^r 
spores. 
XariODia  apioalii. 

On  living  leaves  of  5'J^ta:^iicidu,  Racine,  Wis,,  July,  1890.  Davis, 
9012,  Occupying  the  apex  of  the  leaf  which  soon  becomes  brown, 
dry  and  dead.  Acervuli.  miuute,  numerous.  Spores  oblong  or 
oblong-cylindrical,  hyaline,  1-septate,  12-20  x  5-6  ;>.,  one  end  ofWn 
ft  little  narrower,  erum|>ent  mostly  on  the  lower  surface  of  the  leaf 
in  minute  white  heap:^. 
Bamitlaria  CanudBniii 

On  living  leaves  of  Carex  conoidea,  London,  Canada.  Aug.,  1890. 
Dearness,  No.  22.  Spots  black,  elliptical,  1-2  mm.  long  or  by  con- 
fluence 1-1  cm.  becoming  white  in  the  center.  Hyphae  subulate, 
hyaline,  conlinuouw,  o(>-40  x  3-4  ;i,,  arising  from  the  white  center 
of  the  spot.^  and  beariiig  at  their  tips  oblong  1-septate,  nucleate,  2-.^- 
<^>n catenate,  hyaline  conidia,  lo-22  x  5-6  ,". 

Tliis  can  hardly  be  referred  to  Septocytindriiim  on  account  of  its 
well  developed  fertile  hyphae  (basidia).  It  l^ears  considerable 
resemblance  to  Se/iloojlindriiim  caririnWH  Sacc,  but  differs  in  its 
md  broader,  l-sentate  c 
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Bamularia  ttolonifera. 

On  leaves  of  Carnus  stolonifera,  London,  Canada,  Sept.,  1889.  J. 
Deamess,  707.  Hjpophyllous  on  small,  pale-reddish,  subindefinite 
spots  which  are  rather  more  distinct  above.  Hyphae  subfasciculate, 
hyaline,  simple  or  sparingly  branched,  20-40  x  3-4  //.,  continuous, 
obtuse  and  denticulate  above.  Conidia  cylindrical,  obtusely  pointed, 
catenulate  (2-3),  10-30  x  2-3  /i. 

X.  angiiatisaima  Sacc.  (on  Coimiis  sanguineti)  is  said  to  have  the 
hyphae  10-40  x  1-li  /ji.,  and  conidia  10-12  x  1-1 J  /£.  Ours  may 
be  only  a  more  robust  form. 

Bamularia  amioalit. 

On  Arnica  eordifolia^  Rimini,  Montana,  June,  1889.  Rev.  F.  D. 
Kelsey,  No.  88.  Spots  amphigenous,  3-4  mm.  diam.  suborbicular  . 
or  partly  limited  by  the  veinlets,  dark  dirty-brown  above,  with  a 
lighter,  subindefinite,  yellowish  border,  dull  white  below.  Hyphae 
hypophyllous,  subfasciculate,  12-20  x  2i-3  /i.,  slightly  toothed 
above.  Clonidia  subcylindrical,  15-20  x  3  /i.,  nucleate,  acute  at  the 
ends  and  the  upper  end  mostly  slightly  curved. 

lamularia  repeal. 

On  leaves  o£  Aralia  racemosay  Ix^ndon,  Canada,  Sept.,  1889.  J. 
Deamess,  Nos.  876  and  877.  Hypophyllous.  Hyphae  subfas- 
ciculate 12-20  X  3  /i.,  subdenticulate  above,  arising  from  creeping, 
branched  sterile  threads.  Conidia  cylindrical,  nucleate  and  granular 
15-22  X  3-4  ju.,  some  of  them  uniseptateand  constricted,  subcatenulate 
in  series  of  2-3,  the  upper  one  sometimes  bearing  2-3  conidia  stand- 
ing in  a  digitate  manner  on  the  apex.  The  fungus  forms  small 
cinereous  white  patches  2-4  mm.  diam.  either  indefinitely  limited  or 
partly  bounded  by  the  veinlets. 

Itmularia  Bioeooreae. 

On  leaves  of  Dioseorea  villom,  Racine,  Wis.,  Aug.,  1889.  Dr.  J. 
J.  Davis,  No.  189.  Hypophyllous  in  small,  whitish  patches,  thickly 
scattered  over  the  entire  surface  of  the  leaf  which  is  faintly  mottled 
with  yellow  above.  Fertile  hyphae  erect  25-35  x  4  /i.  mostly 
toothed  above.  Conidia  oblong-cylindrical,  obtuse,  1-septate,  15- 
25  x  3)-4i  fi.  The  hairs  of  the  leaf  are  surrounded  by  the  fungus 
which  gives  them  a  whitish  incrusted  appearance.  This  is  very 
different  from  Cercospora  Dioacoreae  E.  &  M. 
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BtmnUrU  Iatli*lii. 

Od  leaves  of  Acer  rubrum,  LoDdon,  Canada,  June,  1890.  J. 
Dearoeaa,  1730.  Spots  irregular,  subconfluent,  3-6  mm.  acroaa, 
black-browu,  extending  over  aud  killing  the  leaves.  Hypbae  hy- 
popbylloiis,  slender,  12-15  x  2  .".  Conidia  elliptical  to  oblong,  &- 
12  X  2J-31  ,'!.,  the  longer  onea  1-septate,  the  shorter  ones  contin- 
uous. 
Peronoipora  ImpatiBiitii. 

On  leaves  of  Impalieiufulva,  Wilmington,  Del.,  Apr.,  1889.  A. 
Commons,  1373.  Forming  small,  loose  tufls  becoming  more  or  leas 
confluent,  at  length  in  nn  almost  continuous  thin  white  coat  on  the 
lower  surface  of  the  leaves.  Conidial  hyphae  bare  for  200-300  /i. 
below  and  8-10 /i.  thick  and  continuous,  above  this  sending  out  about 
A  alternate  branches  nearly  at  a  right  angle,  each  of  these 
branches  generally  trifidly  divided,  each  division  bearing  at  its  ex- 
tremity about  3  straight  spreading  spicules  bearing  the  globose  12— 
14  /I.  or  elliptical  15-17  x  12-14  ;i.  conidia.  Oospores  not  seen. 
TitSB  CUrksl. 

Parasitic  ou  Dickaena  strumoia,  on  Quercva  Uicifolia,  Viaeland, 
N.  J.,  Apr.,  1888.  Miss  C.  H.  Clarke.  Forming  punctiform  or 
elongated  (j-1  mm.),  white  appressed  tufts  of  closely  aggregated, 
hyaline,  quadrilocular  conidia  which  are  made  up  of  two  vertical 
cells  the  upper  one  of  which  is  globose  or  slightly  elliptical,  7-9  /■. 
diiim.  and  the  lower  one  subovate  and  smaller  but  bearing  ou  each 
of  the  two  opposite  sides  a  slightly  curved  or  nearly  straight  spread- 
ing arm  40-45  ,".  long  with  two  constrictions  near  the  base  where  it 
is  about  4  />.  thick,  and  gradually  attenuated  above  to  a  slender 
bristle-like  tip.  Occasionally  there  are  three  of  these  arms.  The 
conidia  are  borne  on  pedicels  15-25  x  3  /i.  4--^  times  constricted 
and  arising  from  u  cellular  stratum.  This  appears  referable  to 
Saccardo's  genus  Tifeea,  from  the  single  described  species  of  which 
it  diflers  in  the  constricted  arms  and  |>edicel  which  give  it  a  very 
ornate  appearance.  The  species  is  dedicated  to  its  discoverer  Miss 
C.  H.  Clarke  whose  name  is  already  familiar  to  the  students  of 
mycology. 
Bhinotiiabnm  mnrioiittim. 

On  decaying  bark,  Adirondack  Jits.,  1887.  Dr.  Geo.  A.  Rex. 
Appears  like  a  thin  clay-coloreil  or  grayish  tomenlose  coating  o 
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hyphae  brown,  sparingly  septate,  branched,  sending  up  an  abun- 
"dance  of  erect  straight  roughened  branches  100-125  /i.  long  and  10- 
12  /i.  thick,  and  mostly  attenuated  gradually  above,  bearing  on  all 
sides  the  su belli ptical,  ferruginous- brown  conidia  which  are  often  a 
little  bulging  on  one  side  and  are  about  7x3//.  The  erect  fertile 
branches  appear  as  if  coated  with  coarse  sand. 

Zjgodesmiit  tuberonlofut. 

On  decaying  roots  in  swampy  woods,  Newfield,  N.  J.,  Oct.,  1889. 
Hyphae,  hyaline,  about  10  /i.  diam.  repeatedly  branched  above, 
septate,  branches  erect,  terminal  divisions  obtuse,  10-12  //.  diam. 
with  2-4  sporophores  12-16  x  3  /i.,  bearing  the  oblong  hyaline  J5- 
20  X  5-6  /I.  conidia.  The  hyphae  are  collected  in  small  (i-1  mm.) 
tubercular  tufts  closely  crowded  or  subconfluent  forming  a  dull 
white  nearly  continuous  stratum  resembling  a  tubercular  Cortieivm, 

Zygodetmuf  limoniifpoms. 

On  rotten  maple,  London,  Canada,  Oct.,  1889.  Dearness,  957. 
Forms  a  thin  drab-yellow  stratum  on  the  wood.  Hyphae  coarse 
(6-8  /i.  diam.)  subhyaline  septate,  the  extremities  much  branched 
and  assurgent,  forming  the  thick  (20-25  x  10  //.)  basidia  which  are 
somewhat  swollen  and  obtuse  above  with  4  stout  spicules  bearing 
the  lemon-shaped,  yellowish-hyaline  briefly  pedicellate  conidia,  7-9 
X  5  /*. 

Coaioiporiiim  tnbgrannlosam. 

On  decorticated  j)oplar.  Sand  Coulee,  Cascade  Co.,  Montana.,  Oct., 

1889.  F.  W.  Anderson,  646.  Forming  small  black,  gregarious, 
pulvinate  sori  composed  of  slightly  adherent  subglobose,  granular- 
roughened,  brown  conidia  4-5  /x.  diam.  Occasionally  two  conidia  are 
€(»nnate  so  as  to  appear  1 -septate.     Approaches  Torula, 

FuioUdimii  AngeliosB. 
On  living  leaves  of  Angelica  atropurpurea,  Racine,  Wis.,  Sept., 

1890.  Davis,  9035.  Hyphae  hypophyllous,  continous,  brown,  sub- 
undulate,  40-50  X  5-6  /£.,  toothed  above,  seated  on  a  sphaeriaeform, 
aclerotoid  base,  finally  deciduous  leaving  the  black  sclerotoid  base 
exposed  and  resembling  the  perithecia  of  a  Sphaerella.  Conidia 
terminal,  clavate  1-septate,  hyaline,  30-40  x  8-10  //. 

€lMt«rifporiiim  dothideoides. 

On  dead  twigs  and  stems  of  Shepherdia  argentea  and  Artemisia 
eano.     Valley  of  the  Teton  in  Northern  Montana,  July,  1889.     F. 
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W.  Anderson  540  aud  554.  Buretiiig  through  cracks  in  the  bark 
in  small  (J  mm.)  compact,  black  tufts  whicli  Iwar  some  resemblance 
to  an  erumpeiit  Dothidea.  Conidia  ovate-oblong  or  oblong- cylin- 
drical 3-~septale.  yellow-brown,  mostly  a  little  curved,  25—40  x  12— 
15  ,'!.,  rounded  at  the  ends  and  borne  on  hyaline,  simple  or  imper- 
fectly branched  hasidia  (fertile  hyphie)  20-30  x  5-7  n. 
C«Too*por«  Kalmia. 

On  living  leaves  of  Ki(mta/«(t/o/ia.Newfield,N.  J.,  Jan.  1,1890. 
^pots  amphij^^nous  orbicular,  dark  brown,  about  \  cm.  diam.  or  by 
confluence  much  larger,  with  a  narrow  yellowish  (not  raised)  border, 
concentrically  wrinkled.  Tufts  of  hyphae  epiphyjlous  sphaeriae- 
furm,  scattered,  black,  consisting  of  a  tubercular  base  about  100  fi.. 
diam.  from  which  arise  in  a  dense,  spreading  fascicle  the  smoky  hya- 
line, closely  undulate,  continuous  or  faintly  septate,  70-80  x  3i-4  /i. 
hyphae,  slightly  toothed  above  and  bearing  the  obclavate,  hyaJiae, 
faintly  3-5-septate,  slightly  curved  conidia.  This  is  quite  different 
from  C  tpama  Cke.  which  is  hypophyllous  and  not  on  any  definite 
spots. 
C«TBoiporB  paah  jipora. 

On  leaves  of  A  Hsma  I'lantago  a.nA  PeUandra  Firyi'ntca,  Wilming- 
ton, Del.,  Oct.,  1889.  A.  Commons,  1013,  1014.  Spots  amphige- 
nous,  large  (1-2  cm.),  cinereous,  often  elongated  or  marginal,  limi- 
Ifd  liy  a  narrow  purplish  border.  Hyphae  in  dense  tufts,  nearly 
hyiiliito,  foutinuous,  undulate,  entire  or  sparingly  toothed  above, 
60-75  X  4-5  /'..  lead  colored.  Conidia  oblong,  3-septate,  ^.'i-oO  x 
8-10  .'..,  or  elongated,  obclavate,  6-7  /'.,  septate,  60-80  x  8-10  ji. 
This  is  very  distinct  from  C-  AlismalU  Eli,  &  Holw.  or  C.  Callae  or 
C.  Nymjih(ie<icea  C  &  E.,  though  all  these  have  the  lead  colored 
hyphae. 
Csrootpora  OMipit«iR. 

On  living  leaves  of  £i«iacAj*pe(raeaaud  ChlorUSwartziana,  Otxaii 
Springs,  Miss.,  Sept,,  1889.  Prof  8.  M.  Tracy,  No.  1215.  Mostly 
hypophyllous,  forming  scattered,  brownish-black  tufts  1-J  mm,  diam. 
and  much  resembling  tlie  minute  sori  of  some  Pufeitita.  Hyphae 
densely  tufted,  deep  brown,  3-5-septate,  closely  undulate  and  genic- 
ulate above,  70-100  x  4  .".  Conidia  cylindrical-fusoid,  slightly 
curved,  hyaline  20-35  x  3-31  /'■  C  ttriaeformia  Winter,  to  which 
this  must  be  closely  allied,  grows  in  elongated  tufts  and  has  the 

nidia  more  slejider 
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CereospoTA  Davitii. 

On  leaves  o{  Melilotua  alba,  Racine,  Wis.,  July,  1889.  Dr.  J.  J. 
Davis,  1089.  Spots  amphigenous,  dark  brown,  suborbicular,  1-i 
cm.  diam.,  margin  pubindefinite.  Hyphae  amphigenous,  eespitose, 
pale  brown,  geniculate  or  shouldered  and  crooked,  more  or  less  sep- 
tate, 40-50  X  6  /i.  Conidia  very  variable,  oblong-cylindrical  to 
obclavate,  20-80  x  4-5  /i.  multinucleate,  becoming  5-6-or  more  sep- 
tate, hyaline.  Different  from  C.  MelUoti  Ouds.  as  decided  by  Oude- 
mans  himself  to  whom  we  have  sent  specimens. 

Cereofpora  Hoaftoni«. 

On  the  lower  leaves  of  Housionia  ccsruleay  Wilmington,  Del., 

April,  1890.     Commons,  1371.     Hyphae  20-30  x  3-4  /i.,  continu-. 

ous,  brownish,  scarcely  toothed,  subundulate,  rising  from  a  minute 

tubercular  base  and  forming  minute,  scattered  tufts  on  the  upper 

surface  of  the  leaves.     0)nidia  subhyaline,  lanceolate,  30-40  x  3  /*. 

granular  and  nucleolate,  becoming  1-3-septate. 

Gtrootpora  OtmorrhiisB. 

On  Osmorrhiza  lonffistylia,  Newark,  Del.,  May,  1890.  Commons, 
1416.  Racine,  Wis.  Davis  9031.  Spots  amphigenous,  grayish- 
black,  2-3  mm.  diam.  situated  on  dead  areas  of  the  leaf,  indefinitely 
limited.  Hyphae  loosely  fasciculate,  60-70  x  3  //.  sparingly  septate, 
subolivaceous,  shouldered  and  toothed  above,  few  in  a  fascicle.  Con- 
idia slender  multiseptate,  hyaline,  80-120  x  3-4  /i. 

OeroMpora  Aonidv. 

On  Aenida  camuibina,  Wilmington,  Del.,  Sept.,  1889.  A. 
Commons,  1011.  Spots  amphigenous,  suborbicular,  1-3  mm.  diam. 
dirty  white,  margin  dark.  Hyphae  amphigenous,  brownish,  contin- 
uous, geniculate  and  more  or  less  toothed  above,  35-50  x  3i-4i  //. 
Conidia  obclavate,  hyaline,  3-5-septate,  60-75  x  3-3  J  /i. 

Omotpora  Hegnndinit. 

On  leaves  of  JVe^undo  ac«roide«,  Lincoln,  Nebraska,  Aug.,  1889^. 
BoMoe  Pound,  No.  37.  Spots  amphigenous  \-i  cm.  diam.,  rusty 
brown,  lighter  in  the  center,  subindefinite,  mottled  with  small  white 
•pots  or  specks.  Hyphae  epiphyllous,  tufted  on  a  tubercular  base, 
straight,  continuous,  nearly  hyaline,  obtuse  and  slightly  toothed 
ibove,  26-30  x  5-7  pl.  Conidia  obclavate  2-4-septate,  hyaline,  90- 
110  X  5-6  fi.  Quite  different  (according  to  spec,  from  de  Thumen) 
fiom  C.  aeerind  Hartig. 
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Ctrooipon  SeDtolonii. 

Oh  leaves  of  Seneeio  aureus,  Wilmington,  Del.,  Aug.,  1889.  A 
Commons,  No.  978.  RpoU  aniphigenous,  Buliorbicular,  1-3  mm. 
dinm.  subconfliieiit,  ru?t_v  lirown  at  first  and  eiirrouuded  by  a  dark 
purplish  discoloration,  then  grayish- white.  Hyphae  fasciculate, 
scattered,  erect,  brown,  3-4-8eptate.  subgeniculate  above,  100-150  x 
4—5/1.  Conidiasubcylindrical,multiseptate,  hyaline,  not  constricted, 
90-120  X  .1-6  .'..  This  U  different  from  C.  Jaequiniana  Thum.  of 
which  we  have  s|)ed mens  fn>ni  Dr.  Winter. 
CeTMtpora  Infuoaiu. 

On  fading  leaves  of  Rhut  vnnenata,  Wilmhigton,  Del,,  Oct.,  1890. 
•  Commons,  1621,  Spots  al  first  brownish  and  rnnited  by  the  vein- 
lets  of  the  leaf,  becoming  conHuent  and  black,  occupying  and  kill- 
ing the  uffei;ted  part  which  becomes  dead  and  brittle.  Hyph« 
hyjwphyllous,  fasciculate,  erect,  slightly  bulbous  at  base  and  some- 
what toothed  above,  septate,  dark,  70-85  x  4  ,'i.  Conidia  clavate 
or  oh  long -clavate.  tinged  with  oHve  or  sooty-black  but  transparent, 
SO-ttO  X  4-5  ,■'.,  3-6-septate  and  often  constricted  at  the  septa.  Ac- 
companied by  numerous  small,  sterile  i>eritliecia,  apparently  some 
young  Sphaerella. 

CBTCOtpora  Comuidrae  Ell.  A  Dcnrneii?. 

Oji  leaves  of  Comandra  nmbellata,  London,  Canada,  Aug.,  1890. 
Dearne.-«.  21)4.  Spots  small  (1-2  mm.),  round,  reddish-brown,  defi- 
nilc.  Hyphae  short,  ]  2-211  x  3-'!!  /«„  simple,  entire,  straight,  oli- 
tustt,  tuf[ed  on  a  small  tubercular  base.  (Conidia  slender,  obclavate, 
70-«()  X  :t-;Jl  .■-.,  nucleate  (and  faintly  septate)?  nearly  straight. 
Cerouspora  HikaniM. 

On  \<-A'.-i',-'.>i  Mikmim  Kanden^.  Mississippi.  Tra<;y,  1.5tJ7.  Hypo- 
phyllous.  Hyphae  100-120  X  4  ,".,  septate,  hrown  subeiual,  faa- 
ciciiliit«,  iriore  or  less  bent,  sparingly  toothed  al)ove  tufts  effused  form- 
ing indefinite  olive-brown  patches  and  more  or  less  tonlluent  over 
the  entire  lower  surface  of  the  leaf,  but  not  on  any  definite  s|>ot«. 
Conidia  ol>h.ng-clavate..3-G-septate.  olivaceous  40  H  .  x  o-O 
Cercaapora  HatitedU. 

On  livini.'  leaves  of  Otrij'i  fomentom.  Cold  Spring,  N.  Y.,  July, 
l«;m.  Dr.  li.  D,  H;i!.Hod.  Hypoidiyllous.  EKii^<l, forming  inde- 
terniiiiiiie.  olii-c-black  patches  2-4  mm.  diam.  but  without  any  defi- 
ning ^pot.--     llypliae  erc<-t,  brown,  .sparingly   s.;piale.  100-150  x 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  91 

clavate,  brown,  65-80  x  5-7  /x.,  about  3-septate  and  sometimes  con- 
stricted at  the  septa,  the  broad  triseptate  part  occupying  about  one- 
half  the  length. 

Cereotpora  Medioaginit. 

On  Medicago  denticulata,  College  Station,  Texas,  May,  1890. 
H.  S.  Jennings,  146.  Spots  rusty-brown  becoming  dirty-brown,  sub- 
orbicular  and  subindefinite,  3-5  mm.  diam.  Hyphae  amphigenous 
but  more  abundant  above,  nearly  hyaline  at  first,  then  yellow-brown, 
continuous  geniculate  above,  85-45  x  4-5  /i.  Conidia  fusoid-cylin- 
drical,  hyaline,  3-6-septate,  40-60  x  3  //.  The  tufts  of  hyphae  are 
efiused,  forming  a  short  rusty-brown  coating  on  the  spots. 

CercDipora  lathyrina. 

On  living  leaves  of  Lathyrus  latifolhis  (cult.),  Newfield,  N.  J., 
Aug.  1890.  Spots  rusty-brown,  becoming  paler  in  the  center,  sub- 
epiphyllous,  rather  indefinitely  limited,  2-5  mm.  diam.  Hyphae 
epiphyllous,  cespitose,  brownish,  crisped  or  narrowly  undulate  above, 
sparingly  septate,  75-100  x  4  /i.  Conidia  slender,  hyaline,  very 
faintly  l-3-8eptate,  80-110  x  3  /x. 

The  leaves  are  irregularly  blotched  with  dirty  flesh-color  below. 
Allied  to  C.  canescens  E.  &  M.,  but  more  slender  throughout. 

Cereotporella  pyrina. 

On  leaves  of  Pyrua  coronaria  Racine,  Wis.,  Aug.,  1890.  Davis, 
9033.  Hypophyllous,  effused,  without  any  definite  spots,  at  first  in 
small,  irregularly  shaped  patches,  finally  spreading  more  or  less 
continuously  over  the  entire  lower  surface  of  the  leaf  which  then 
becomes  more  or  less  discolored,  reddish-brown  especially  above. 
Fertile  hyphae  effused,  short,  12-25  x  5  /i.,  hyaline.  Conidia  ob- 
long, fusoid-oblong  or  vermiform,  hyaline,  3-6-8eptate,  ends  obtuse. 

Tuioladiim  eflatum  Winter  var.  Carpineam  E.  Jt  E. 

On  living  leaves  of  Carpimis  Americanay  Ivondon,  Canada,  Oct., 
1889.  Dearness,  812.  Differs  from  the  typical  form  in  its  mostly 
epiphyllous  growth,  darker  color  and  rather  smaller,  paler  conidia. 

CUitoritporiiim  oomigernm. 

On  bark  of  dead  Carpinua,  I^ndon,  Canada,  May,  1890.  Dear- 
neas,  1692.  Sterile  hyphae  creeping,  septate,  sending  up  multi- 
aeptate  fertile  branches  70-100  x  8-10  //.,  enlarged  above  into  the 
oblong-clavate,  5-7-septate,  brown  conidia  70-100  x  12-15  /i.  at 
first,  rounded  above,  then  truncate,  the  terminal  cell  germinating 


92  PROCEKDINOS  OF  THE  ACADEMY  OF  [1891. 

laterally.     C.  fterMi/eMmEIl.  in  N.  A.  F,  542,  has  the  apores  only  3-4 
-septate.    The  Canada  species  forms  flatteDed  tufts  1-2  mm.  diam., 
around  which  the  fungus  is  more  or  less  extensively  effused. 
SeDdrypliinm  mnriofttnili. 

On  decaying  wood  of  Pranica  Virffiniarii,  Sand  Coulee,  Montana, 
May,  1889.  F.  W.  Andersun,  No.  492.  Effused,  black.  Hyphae 
erect,  with  short,  alternate  or  subopposite  branches  bearing  the  30 
-40  X  6-7  .«.,  3-5-septate  luuriculate-roughened  conidia  in  series  of 
4-8. 
Dendrrpbiam  pMbytporum. 

Parasitic  on  some  liglit  colored  Peiiiopkora  on  rotten  wood,  St. 
Martinsville,  La.,  July,  1889.  Langlois,  1810.  Hyphae  subfasci- 
culate,  septate  below,  moniliform-jointed  above,  with  one  or  two 
short,  jointed  branches,  both  the  branches  and  the  main  hyphae  bear- 
ing at  their  extremities  one  large  (25-40  x  15-20  /<.)  subopaque  2-3- 
septate  conidiuni,  the  septa  being  darker  than  the  body  of  the  coni- 
dia. The  lower,  septate  base  of  the  hyphae  about  100  z  6  /i.,  the 
upper  raoniliform  part  also  of  about  the  same  length,  the  joiuU  be- 
ing lO-l.'J  X  6-7  ,'i.  oiivaceoua  (lighter  than  the  conidia),  continuous 
or  uniseplate. 
Septonema  giiieo-falTDm, 

On  de;id  decorticated  twigs  of  Popiilus  Iremulo'ides,  Sand  (loiilee, 
Cascade  Co.,  Montana,  Oct.,  1889.  F.  W.  Anderaon,  630.  Forms 
a  yellowish -drab-folorcd  stratum,  tolerably  compact,  extending  for 
two  or  more  em.  and  more  or  less  completely  enveloping  the  limb. 
Hyphae  interwoven,  branched,  hyuline  iit  first,  septate,  finiilly  sepa- 
rating at  the  alternate  septa  into  yellowish-brown,  l-septute  coni- 
dia fi-l)  X  'ij-.'!  :i.  mostly  constricted  at  the  septum. 
SpoTideimiam  tabaeinnm. 

On  decaying;  wood  of  Popiiln^  treinii/oideK,  Sand  Coulee,  Mon- 
tana, May,  1«89.  Anderson,  503.  Effused,  forming  a  pulverulent 
tobacco- brown  stratum  on  t!io  surface  of  the  wood.  Conidia  glo- 
bose or  obhmg.  25-;!.")  .'■.  diam.  or  25-45  x  20-30  /<.  made  upof  glo- 
bose cells  about  C-7  ,",  diam.  Sterile  liypliae  inconspicuous.  Coni- 
dia mostly  with  a  short  jiedicfl. 
HaeTOBporinni  Fodophylli. 

On  old  Aecidiutn  I'odophylli  Schw,,  Starkville.  Miss.,  Apr,  1889. 
Prof.  S.  N[.  Tracy,  1202.      Mostly  bypophyllous,  effused,  thin,  the 
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short  (30-40  x  4-5  /i.),  continuous  or  faintly  septate,  erect  subhya- 
line,  obtuse  branches  with  clavate,  yellow-brown,  4-5-8eptate,  muri- 
form,  30-50  x  10-12  /i.,  conidia  prolonged  below  into  a  distinct 
pedicel. 

Heliootporiam  diplospomm. 

On  dead  stems  of  Smilax,  St.  Martinsville,  La.,  Jan.,  1889.  Lang- 
lois,  No.  1700  (p.  p.).  Black,  effused,  velutinous,  thin,  composed  of 
septate  branching  brown  sterile  hyphae  from  which  arise  the  erect 
closely  septate,  subcylindrical,  nearly  opaque,  35-40  x  5-6  /x.,  fertile 
hyphae  bearing  at  their  tips  the  solitary  brown  conidia  composed  of 
two  series  of  parallel  connate  cells  curved  so  as  to  form  a  circular 
disk  20-22  /i.  diam.,  with  a  notch  below,  the  apex  of  the  double 
chain  of  cells  not  quite  touching  its  base.  Helicoma  velutiniim  Ell. 
in  Terr.  Bull,  has  the  hyphae  about  the  same,  but  the  conidia  are 
smaller  and  composed  of  a  single  series  of  brown  cells. 

Fniarinm  volntalla. 

On  dead  twigs  of  Vitis  hipinnata,  St.  Martinsville,  La.,  Oct.,  1888. 
liSiiglois,  No.  1505.  Hyphae  hyaline,  simple  or  sparingly  branched, 
continuous  or  sparingly  septate,  100  //.  long  or  over  and  4-5  ^i. 
thick,  erect,  forming  brush-like  tufts,  rising  through  cracks  in  the 
bark  from  some  buried  Cytispora?  The  hyphae  are  tuberculose- 
spiculose  above,  bearing  attached  to  these  tooth-like  projections,  the 
falcate,  hyaline,  50-70  x  4-5  //.,  1 -septate  conidia.  The  habit  and 
general  appearance  is  that  of  Volntella. 

Xpidoohinm  olivaoeam. 

On  dead  limbs  of  Fraxiniis^  London,  Canada,  June,  1890.  Dear- 
ness,  1290.  Sporodochia  solitary  or  cespitose,  tuberculiform,  sub- 
hemispherical  i-3  mm.  diam.,  dark  olive,  carnose,  erumpent  finally 
discoid  or  subcolla}>sed.  Basidia  simple,  stout,  20-30  x  3-4  //.,  con- 
tinuous, greenish-granular,  becoming  hyaline,  subequal.  Conidia 
subfalcate,  obtuse,  greenish-hyaline,  granular,  continuous,  25-35  x 
5-7  /*. 

Iioiporiam  tooiatnm. 

Associated  with  Rhytisma  acerinum  on  leaves  of  Acer  rubrum. 
Bayou  Chene,  La.,  Oct.,  1888.  Langlois,  1537.  Sporodochia  am- 
phigenous  surrounding  the  stroma  of  the  Rhytisma  and  on  the  side 
of  the  leaf  opposite  to  it,  erumpent,  minute,  finally  subpulverulent 
from  the  abundant  conidia  which  are  dark-brown,  oblong,  3-septate, 
straight  or  slightly  curved,  ends  mostly  subacute,  12-15  x  4-5  /i.,  on 
sporophores  of  about  the  same  length  as  the  conidia. 
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or  TKE  ezirra  niLo^ajrVf  i^pd. 

BY   WmfKU  roOKB. 

While  engaged  In  cataloguing  the  Coiridae  in  the  collection  of  tbe 
Academy  of  Natural  Sciences  of  Philadelphia,  I  firand  aenral  inteT' 
eatingspecimensofAtforMniu.aome  of  which. did  not  seem  to  agree 
exactly  with  any  of  the  described  epecies,  while  others  seemed  to 
cast  doubt  upon  tbe  validity  of  P.  eyanogeay  of  Sharpe.  This  led 
to  a  more  minute  study  of  the  genus  which  wot  made  poeHble  hy 
the  kindness  of  Mr.  Robert  Ridgway,  curator  of  birds  in  the  U.  0. 
National  Museum,  who  has  loaned  me  the  entire  series  of  JUbr&wvs 
.coDtained  in  that  institution. 

There  have  been  four  species  of  AtfarAmtia  described  hyaatbora: 

P.  morio  (Wagl).    (Pica  mono  Wagl.    Iris  182S,  pu  7fil). 

P.  Mexieamu  Supp.  Mua.  Senckenb.  1837,  p.  189.  The  type  of 
tbe  genus. 

P,  eyanogenya  Sharpe.    Cat  Birds  in  BriL  Mus.  iii,  p.  140, 1877. 

P.  vodferuM  (Cabot).  (0>rffu«i»ciferut  Cabot  Boat  Joar.  Nat. 
Hist  IV,  p.  464. 1844). 

This  last  was  referred  as  a  synonym  of  Cormu  eona  by  Q.  &. 
Gray  in  his  Hand  List  and  this  error  haa  been  followed  by  many 
other  authors.  How  the  mistake  originated  it  is  bard  to  see,  as  the 
description  is  perfectly  clear.  The  discovery  of  Cabot's  type  in  the 
Academy's  cnllection  led  nie  to  the  correct  identification  of  the  ape- 
ciea  and  I  afterwards  noticed  that  Mr.  Ridgway  had  also  discovered 
the  true  character  of*  Corwis  vociferus"  (Manual  of  N,  A,  Birds, 
p.  ■IfJl,  foot  note). 

These  four  species  fall  naturally  into  two  groups,  P.  morio  having 
the  tail  entirely  brown  while  the  others  have  all  the  feathers  but  the 
central  pair  broadly  tipped  with  white. 

After  a  careful  study  of  the  series  of  P.  Mexieamu  and  eyanogenya 
now  before  me,  I  have  come  to  the  conclusion  that  the  two  are  not 
s]>eciiicany  distiact. 

The  character  upon  which  Bharpe  based  his  P.  cyanogenya  consisted 
in  the  presence  of  a  bluish-gray  patch  on  the  side  of  the  bead.  The 
great  variation  both  in  the  extent  and  intensity  of  this  pBti;h  in  the 
specimens  in  the  Academy's  collection  led  me  to  doubt  its  value  as  a 
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there  was  more  or  less  tendency  to  a  lighter  coloration  on  the  malar 
region  ;  in  fact,  in  nearly  all  the  specimens  of  this  genus  that  I  have 
aeen  the  feathers  of  the  malar  region  have  a  different  luster  from 
those  of  the  side  of  the  head ;  so  that  this  character  is,  to  say  the 
least,  very  variable.  From  the  material  at  hand  it  is  impossible  to 
make  the  presence  of  the  strongly  marked  malar  patch  correspond 
with  any  geographical  range  or  with  any  variation  in  age  or  plum- 
age, and  it  must,  therefore,  be  considered  merely  as  an  individual 
variation. 

As  regards  P.  vociferusy  although  the  presence  of  the  gray  malar 
patch  will  not  serve  to  keep  it  separate  any  more  than  in  the  case 
of  P.  eyanogenySy  nevertheless  it  possesses  other  characters  which  may 
prove  of  specific  or  subspecific  value,  by  which  it  may  be  distin- 
guished from  all  the  specimens  of  P,  Mexicanus  seen  by  me. 

1  refer  to  the  size  and  shape  of  the  bill  and  the  coloration  of  the 
tail.  In  all  the  Central  American  specimens  the  bill  is  nearly  uni- 
form in  shape  though  varying  somewhat  in  absolute  dimensions, 
while  in  the  type  of  P.  vociferus  (from  Yucatan)  it  is  shorter,  and 
deeper  in  proportion  to  its  length.  A  specimen  of  "  P.  cyanogenya,^* 
however,  from  Mirador,  has  a  bill  of  nearly  the  same  shape  though 
much  larger. 

In  regard  to  the  tail,  the  white  tips  in  P.  vociferus  are  much 
broader  than  in  P.  Mexicanus,  measuring  on  the  outer  feathers  fully 
two  inches  while  in  only  one  other  specimen  do  they  reach  as  much 
at;  an  inch  and  a  half  and  average  only  an  inch  and  a  quarter. 
Moreover,  in  P.  vocifenis  there  is  a  subterminal  white  band  on  the 
central  tail  feathers  which  are  uniform  brown,  in  all  the  other  spec- 
imens this  band  is  somewhat  obscured  in  the  middle  of  the  feathers 
though  the  quill  is  distinctly  white  where  it  crosses. 

In  consideration  of  these  differences  and  the  lack  of  other  speci- 
mens from  Yucatan,  I  think  we  are  hardly  justified  in  uniting  P. 
vociferus  with  P.  Mexicajins,  A  more  coni[)lete  series  of  specimens 
may  show  these  characters  to  be  merely  individual,  as  in  the  case  of 
the  gray  malar  patch,  and  then  we  can  unite  all  birds  with  white 
tips  to  the  rectrices  under  P.  Mexiciuius. 

There  is  .still  another  point  in  connection  with  the  birds  of  this 
group,  namely  the  coloration  of  the  under  surface.  One  of  the 
Costa  Rica  specimens  shows  a  sharp  line  of  division  between  the 
brown  of  the  neck  and  breast  and  the  white  of  the  under  parts, 
while  in  other  specimens  the  colors  shade  gradually  into  one  another. 


PHOcsxDmaa  of  tbb  jausmt**-  C''^* 


This  same  diSerenoe  occurs  in  specimeiu  at  P.wmi 

of  the  dark  color  also  varies  ooniidarably  in  diSbnat  s 

two  birds  from  Nicaragua  being  mnch  darker  below  than  *af  otbeis 

in  the  eeriea. 

Ae  regards  P.  morio  the  aeries  of  deren  specimens  show  oooadfli^ 
able  individual  variation  of  nearly  tbe  same  oharaoter  w  oconra  in 
P.  Mexieamu  but  nothing,  I  think,  which  can  be  eonsidered  of  spedfio 
value. 

As  meDtioned  above  one  specimen  (So.  3098,  Phtla.  Acad.  OdL) 
shows  a  distinct  blue-gray  malar  patoh  and  spot  above  aad  behind 
the  ejre.  Some  have  the  black  throat  and  breast  separated  froni  tfa* 
lighter  under  surfiwe  by  a  sharp  line  while  in  others  the  colors,  nr* 
blended,  and  the  throat  is  sometimes  but  little  darker  than  the  raat 
of  tbe  under  sur&oe. 

The  color  of  the  under  sur&ce  also  shows  gteat  nwiation.  It  is 
gnnerally  light  grayish-brown  but  in  one  apeumai  (Kat.  Mw.  Col. 
Mo.  4115)  from  Ban  Di^o,  Mexico,  it  is  nearly  white  and  in 
auother  (Nat  Mus.  Coll.  No.  42139)  &om  Oriadw,  sofflued  with 
rufous  especially  on  the  under  tail  ooverts.  The  iringa  in  tUsqieo- 
imen  are  also  reddish-brown. 

To  sum  up  my  observations  on  tbe  genus,  it  must,  I  think,  be 
considered  aa  a  group  in  which  great  individual  variation  occun, 
variatiuii  which  may  eventually  produce  several  well  marked  forms. 
At  present,  however,  I  think  we  can  recognize  but  two  species  jP. 
morio  (Wagi.)  extending  from  Tehuaotepec  north  to  the  Bio  Grande 
vulley  and  P.  Mexicantu  Riipp.  from  southern  Mexico  to  Costa  Kica 
with  the  possibility  of  another  distinct  species  or  race  in  the  penin- 
aulii  of  Yucatan,  The  gray  malar  patch  must  be  regarded  as  a  var- 
iable cliaracter  occurring  in  individuals  of  each  species. 

Helow  I  give  the  measurements  (in  inches)  of  some  of  the  speci- 
mens especially  referred  to  above : 

XtrffOt  ut  bill        l^bfl^  D( 

Type  of  P.  voHffrus,  Vucalflii.  No.  31)98,  Acad.  Coll.            M  18S  7-35 

■■>.f/'>"<y«'/VMirat1or,Mex.No.23B17,Nal.  Mu<.Coll.  -68  1-59  887 

/-. //;-j-<fflH«i,  No  3IH4.  Acad.  Coll.                                     -62  1-61  812 

/-.  morio  wiih  gray  cheek.  No.  30H3,  Acad.  Coll.                  -(i3  1'54  8*25 

/'.  morio,  Orizab.1,  Men.,  No.  42139,  Nat.  Mus.  Coll.           -M  100  7-7o 
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DESCEIPTIOH  OF  HEW  SPECIES  OF  AKCTUS  AKD  OLIYA. 

BY   JOHN   FORD. 

Anetiis  Pilabryi  Ford.    Fig.  1. 

Shell  rimately  umbilicated,  the  axis  imperforate ;  ovate-conical, 
spire  acute,  apex  black ;  whorls  7,  slightly  convex,  the  last  some- 
what contracted  near  the  base.     Aperture  extremely  nar- 
row, oblong;  lip  flatly  reflected,  the  central  half  of  its 
length  provided  with  a  flange  extending  towards  the  in- 
ner or  columellar  lip,  from  which  proceeds  a  correspond- 
ing convexity,  thus  giving  to  the  aperture  a  form  much 
like  the  traditional  key-hole.    Color  grayish-white,  painted 
Fig.  I.     longitudinally  with  brownish  and  black  lines. 
Length  of  shell  23,  diameter  di  mill.     Width  between  flanges  1, 
width  of  flange  on  outer  lip  2  mill.     Color  of  lip  white ;  aperture 
slightly  shaded  within.      Habitat,  Brazil. 

Andus  angiostoma  Wagner  (capueira  Spix),  Fig.  2,  and  A,  PiUbryi 
are  the  only  living  species  of  the  genus  known,  and  both  are  in  color 
pattern  and  general  form  very  much  alike.  In  the  for- 
mer species,  however,  the  apex  is  not  black  aud  shining 
as  in  the  latter  nor  are  the  apertures  at  all  alike  save  in 
general  outline. 

Indeed,  that  of  A,  Pihhryi  is  absolutely  distinct  from 
any  other  known  to  the  writer.     This  alone  would  justify 
Fig.  a.      its  specific  separation. 

The  figures  were  drawn  from  photographs  of  the  shells  and  may 
therefore  be  accepted  as  correct. 

The  species  has  been  named  in  honor  of  my  friend  Mr.  Henry  A. 
Pilsbry,  Conservator  of  the  Conchological  department  of  the  Acad- 
emy and  present  Editor  of  the  *'  Manual  of  Conchology.'* 

Olift  erjptotpira  Ford.     Figs.  3,  4. 

Shell  cylindrical,  slightly  enlarged  near  either  end,  producing  an 
obese  appearance.  Salmon-colored,  with  a  few  dashes  of  white 
Accompanied  by  faint  zigzag  brownish  lines  showing  through  the 
enamel,  the  latter  being  somewhat  thickened  and  more  orange  in 
color  on  the  basal  fascicle.  Spire  short,  with  sutures  entirely  con- 
ceaUd  by  a  heavy  callus.  Edge  of  lip  and  interior  of  aperture  white. 
Length  of  type  specimen  21  inches.  Greatest  diameter  I  inch. 
Habitat,  Moluccas. 


■  "■:s>--j^rKr 
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ntOOBBDIHOB  or  THK  ACAMHR'^W 


This  shell  ia  probably  irell  known  te  v«t« 

has  been  ponng  for  many  jeMn  as  a  veriti^k  0.  i 

from  which  speciss,  however,  it  is  in  fact  £sdiMit 

No  fi^re  was  given  with  Lamarck's  deecriptkm  oi  0.  iritama, 

but  a  figun  probab^  iatawhd  te  -th^^wmam-  - 

didlappa>BiiB-BseT«'a''ClilnhBl»giaiMBlB«,-*' 

Vol.  6,  PI.  6,  fig:  6%  'wimKii-^»\mmimm. 

typical  Q.  triws  Tct".    "nnMUa  fgRO^dfl* 

not  agree  whb  La— at^  illMMipttoii  {•..■■jr 


It  seems,  however,  to  have  been  aeoeptod  hf 
my  late  friend,  Hr.  Try<n,  u  a  wprcaairtrtlTfc 
0  triMiu,  since  it  was  copied  taeibt"  MMnaal" 
without  remark;  altboog^  several'  ^edmeoa 
.  ezhibitiDg  charact«irB  nmilar  to  those  sfaowB  in 
the  figure — but  which  belong  to  O.  srfpfaspiina 
only — were  attbetimaintheAoftdemy'toc^lew 
tioD  Whether  these  spedtnens  wece  accident- 
ally overlooked,  or  thediadnctiMisaotaddeeiBad 
too  tnfling  for  special  des^ation,  is  a  question 
that  cannot  now  be  answered. 

Judging  from  Mr.  Tryon's  well-known  habits  of  study  and  care- 

fulneBS,  it  is  but  fair  to  presume  that  the  shells 

nere  not  seen  by  him.     In  consequence  of  this 

/  \     uncertainty,  the  reeponsibility  of  correcting  the 

I  \  error  (if  error  it  be),  is  accepted  rather  reluc- 

Fif. ,.  tantly  although  in  the  firm  belief  that  the  change 

will  benefit  the  etudent,   as  well  as,  lu   some  slight   degree,   the 

cause  of  Science,  also. 


.^x! 
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B^AJriTE  FBOM  CBAWFOBD  C0T79TT.  INDIANA. 

BY    E.   GOLDSMITH. 

During  a  recent  visit  to  the  Wyandotte  Cave,  southern  Indiana, 
I  observed  in  one  of  the  larger  chambers,  two  sharply  defined  hori- 
lontal  black  veins  in  one  of  the  vertical  walls  of  light  colored  car- 
boniferous limestone.  The  lower  vein  measured  about  one  and  a 
quarter  inch  in  thickness,  and,  about  fourteen  inches  above  it,  was 
the  second  vein  of  three  inches  in  thickness.  From  a  distance,  by 
the  dim  light  of  a  stearine  candle,  the  veins  appeared  like  coal ;  the 
touch,  however,  revealed  a  hard  rock  of  a  silicious  nature,  which 
the  guide  said  was  called  chert. 

Examination  revealed  an  amorphous,  \ery  fine-grained  rock  hav- 
ing a  smooth  conchoidal  fracture  ;  the  irregular  edges  are  sharp  and 
hard,  so  much  so  that  they  scratch  glass,  its  hardness  being  equal 
to  quartz;  its  luster  is  subresinous  on  a  fresh  fracture,  becoming 
dull  on  exposure  ;  the  color  is  smoky-gray  in  mass,  less  so  when  thin- 
ning down  ;  it  is  opaque  except  on  thin  edges  where  it  is  subtrans- 
lucent ;  it  furnishes  no  streak  ;  *  the  rock  is  not  splintery  ;  it  gives 
8parks  with  a  steel.  If  heated  suddenly  it  will  decrepitate ;  a  gen- 
tle heat,  gradually  increased,  causes  the  smoky  hue  to  disappear,  the 
specimen  becoming  grayish-white.  It  is  known  that  such  rocks  con- 
tain carbon,  and  the  one  under  consideration  contains  also  some 
water  as  was  seen  when  it  is  heated  in  a  tube  closed  at  the  end. 

Analysis,  gave  the  following  result : 

Silica 93*66  per  cent. 

Iron  and  alumina 3*10  per  cent. 

Water 1*34  per  cent. 

Carbon 0*28  per  cent. 

Fluorine  and  sodium  not  determined;  Chlorine  hardly  a  trace. 
8p.  gr.=2'605.  From  its  general  character  I  believe  this  so  called 
Chert  to  be  the  touchstone  of  the  assayers,  otherwise  called  Lydian 
stone  or  Hasan  ite.* 

A  thin  section  appears  when  magnified  with  a  low  power  as  regular 
succei«ive  layers,  or  striae,  differing,  however,  from  those  of  crystals. 
These  striae  indicate  the  probable  exij?teiice  of  great  pressure,  since 
it  seems  to  have  once  been  colloidal  silica.      The  distances  between 


'  Dana,  Descriptive  Mineralogy,  p.  195. 
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tboee  lnyers  are  ap]jroxinialelj'  0*023  mi  Hi  meter.  Tlie  layers  when 
magnified  220  times  present  a  aeries  of  irregular  waves  iu  wUicli  tlie 
ndges  seem  to  be  indicated  by  granules  of  oxide  of  irun  and  particles 
of  amorphouB carbon.    Intermingled  ure  found  iuchisinns  of  isometrto 


forms :  cubes,  dodecu  bed  roue  and  also  indications  of  a  few  octa< 
hedrons,  some  perfectly  black  but  tbe  greater  number  transparent 
and  colorless.  The  opaque  black  microHtes  seem  to  be  magnetit«  and 
the  transparent  ones  jirobably  carbon.  Some  of  these  latter  contain 
specks  of  amorphous  carbon  as  inclusioiiB.  The  section  in  balsam 
gave  at  some  points  a  strong  reflection  by  surface  illumination. 
The  forms,  however,  were  not  well  defined.  Another  section  was 
etched  svith  HF.  The  etching  showed  under  the  lens  some  cubical 
crystals  with  sharp  edges  and  solid  angles  and  a  large  number  of 
hollows,  quadrangular  and  hexangular  in  shape,  from  which  the 
microlites  hud  probaldy  lieen  removed  by  the  washing,  sufficient 
indications  being  left  for  the  recognition  of  those  interesting  small 
bodies.  The  thin  section  from  which  Fig,  1  was  drawn  was  sub- 
jected to  a  gradually  increa-^ing  heat  on  a  small  platinum  dish  over 
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was  directed  upon  it  to  bring  the  heat  to  greater  intensity.  The 
result  was  that  the  section  became  nearly  white.  It  was  then  reim- 
bedded  in  balsam  to  determine  the  change  which  had  taken  place. 

Viewed  under  ordinary  light  with  a  microscope,  nearly  all  the 
transparent  crystals  had  disappeared,  that  is  to  say,  the  forms  were 
black,  and  with  the  proper  management  of  the  light  it  became  evi- 
dent that  hollow  spaces  now  occurred  where  formerly  transparent 
crystals  existed.  The  matrices  were  lined  more  or  less  with  a  very 
fine  black  powder  which  was,  to  all  appearances,  charcoal.  This 
darkening  was  invariably  produced  wherever  the  microliteshadbut 
one  facet  before  the  heating.  Where  the  silica  surrounded  the  crys- 
tal it  appeared  as  if  the  heat  and  air  had  no  access  and,  in  conse- 
quence, they  were  not  affected,  though  such  cases  were  but  few  in 
namber.  Some  of  the  hollow  spaces  were  seen  by  oblique  light  to 
be  lined  with  red  oxide  of  iron.  These  were  the  locations  of  the  oxi- 
dized magnetite  where  the  red  powder  was  left  intact.  The  hollow 
angular  spaces  may  also  be  recognized  by  allowing  the  light  to  pass 
through  the  polarizer  without  the  analyzer.  Under  this  treatment, 
especially  when  the  spaces  stand  squarely  to  the  section,  the  burnt- 
out  angular  matrices  are  well  defined. 

The  character  of  these  microlites  was  determined  by  the  applica- 
tion of  intense  heat.  A  silicate  would  not  be  affected  in  like 
manner.  It  may  not  be  amiss  to  note  the  fact  that  larger  carbon 
crystals  have  been  observed  which  hold  inclusions  of  amorphous  car- 
bon similar  to  those  noticed  in  the  section  of  basanite  referred  to. 

Some  spherical  white  masses  formed  by  the  heating  of  the  section 
were  probably  due  to  a  volatile  matter  which  is  known  to  form  part 
of  the  composition  of  basanite ;  they  resemble  those  frequently 
observed  on  heating  minerals  containing  fluorine. 

The  acid  affects  the  material  of  the  plate  etched  with  hydrofluoric 
acid  very  irregularly,  and,  since  the  rock  seems  to  be  a  mixture  of  chal- 
cedony and  amorphous  silica,  a  peculiar  reaction  occurs  with  polari zed- 
light  While  the  chalcedony  indicated  phenomena  of  interference, 
the  amorphous  silica  permitted  the  polarized  light  to  pass.  «This  is 
especially  the  case  when  Klein's  quartz  plate  is  interposed.  The 
amorphous  silica  then  appears  green,  when  the  Nicols  are  crossed,  and 
the  chalcedony  orange-colored.  On  turning  the  analyzer  90**  the 
colors  are  reversed.  The  hydrofluoric  acid  seems  to  affect  the  amor- 
phous silica  more  than  the  chalcedony,  as  the  latter  projected  irregu- 
larly over  the  etched  surface.     These  projecting  particles  when  prop- 


103  rttoosBDuim  of  tux  4««B«HC«r  ^Mi. 

wlf  uitwiUnlitwd  raSeot  tha  iigfat  ib  a  da^Ur  waj.  'TIm  nfla». 
tion  of  the  nj  ii  such  m  to  form  a  tail  from  tbe  sliiidiig  Mir&er 
of  the  particles,  ooiiiet>]ike,  tfaa  eiid  of  tbe  t*il  batittg 
sometimes  a  whirling  notion  idtii  e^oved  tkiagtB. 
OccaaioDftlly,  whea  a  group  of  tJwse  partidea  ia  umler. 
focus,  Fig.  2,  the  moti<«8  proceed  in  diSereat  directioaa 
producing  a  paculiariy  livel;  eKct.  Oo  the  iBtrvducrtion  trfa  Bar* 
trand  lena,  a  rosette^  fig.  S,  was  pro- 
duced widely  difierii^  from  theoomet* 
like  reBeotion.  This  loaette  teprasom. 
a  drcular  fimn  having  a  oone  whoee 
base  has  about  the  diameter  trf'  half 
the  who^  figure  and  ite  heif^t  elightljr- 
graater.  From  Ute  foot  of  the  ome 
inufl  delicate  ilaroentous  rays  of  great. 
regularity  and  bo  brilliant  tbat  H  ia 
difficult  to  repreaeat  it  in  black  and 

When  the  oonet-like  tail  is  not  ob< 
served,  a  hollow  cone  is  aeeu  uotkr 
the  Bertrand  lens,  having  but  fbw  raya 
on  ite  base.  Both  phenomena  are  new 
to  me  in  connection  with  micro-mineralogy.  In  optics  the  caustic 
plane  has  precieely  Buch  an  appear- 
ance  and  in  its  revolution  gives,  nec- 
essarily, a  hollow  cooe.  From  this  we 
may  infer  that  the  comet-like  tails  de- 
scribed above  nre  probably  continuous 
in  their  whirling  motion,  even  when 
they  are  not  in  a  correct  position  to 
allow  this  to  be  seen  under  the  micro- 
scope. 

It  niay  be  assumed  that  the  black  ' 
hexagonal  plates  which  remain  dark 
between  the  crossed  Nicols  may  be 
truly  hexagonal  crystals,  and  tbe  dark- 
ness is  due  to  the  position  of  the  axis  i 
but,  since  they  are  not  affected  by  the 
converfjent    polarized    raya,    the  form 
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eral  dozen  illiistratioDS  of  both  phenotuena  were  examined  with  the 
same  result  That  the  dark  forms  are  magnetite  is  rendered  highly 
probable  by  the  production  of  iron  oxide  by  heating.  On  the  other 
haod,  the  small  trauisparent  microliter  may  not  be  carbon,  because 
on  attempting  to  isolate  them  by  hydrofluoric  acid  the  resulting 
forms  obtained  were  not  distinct  enough  to  be  recognized  as  such,  as 
oneshould  ex|)ect,  beinggranules  instead  of  well  defined  crystals.  On 
heating  to  redness  they  burned  away  leaving  but  a  trace  of  what  seems 
to  be  silica.  The  isolation  of  the  supposed  crystals  of  carbon  would  be 
proofof  their  identity  ;  the  result,  however,  being  unsatisfactory,  the 
subject  is  an  open  question  for  further  inquiry.  Had  the  isolated  por- 
tion been  amorphous  carbon,  dark-colored  fragments  would  have  been 
seen,  but  such  was  not  the  case,  on  the  contrary  the  rounded  and  eloh- 
gate*!  forms  seem  to  refract  light  strongly.  It  may  be  that  the  exceed- 
ingly small  crystals  could  not  stand  the  treatment  without  losing  their 
sharp  edges  and  solid  angles,  thus  becoming  unrecognizable.  The  fact 
that  the  burnt-out  matrices  were  lined  with  amorphous  carbon  after 
burning,  points  in  thtft  direction,  since  it  is  well  known  that  the  dia- 
mond when  strongly  heated  in  a  vessel  will  lose  its  transparency  and 
will  either  take  the  form  of  graphite  or  charcoal.  It  may  be  as- 
sumed  that  the  transparent  crystals  area  salt  with  an  organic  acid, 
thus  explaining  the  amorphous  carbon  after  the  incineration.  In 
this  case,  however,  the  material  with  which  the  assumed  organic  acid 
was  combined  would  remain  in  the  matrices  besides  the  amorphous 
carbon,  but  nothing  was  seen  except  the  black  powder.  Further- 
more, hydrofluoric  acid  would  affect  such  a  salt  with  comparative 
ease  and  leave  no  carbon  in  the  residue  as  stated  above. 

I  call  the  crystallized  part  of  the  basanite,  chalcedony  and  not 
quartz  because  of  certain  indications  of  its  fibrous  structure  in  the 
circular  form,  showing  a  dark  brush-like  cross  between  the  crossed 
Nicols,  which  meet  in  the  center.  If  the  section  is  rotated  the  cross 
does  not  change  its  ))Osition  ;  but,  if  the  analyzer  is  turned  to  45^ 
the  brushes  m9ve  about  22  J  °  and  appear  of  an  indigo-blue  color. 
If  the  Nicols  are  parallel,  the  brushes  follow  but  45°  in  each  quad- 
rant and  appear  blue;  turning  the  analyzer  45°  more  the  brushes 
move  along  to  about  672°  and  assume  the  indigo-blue  tint  again  ; 
finally,  when  the  moving  of  the  analyzer  is  completed  in  the  second 
quadrant,  the  dark,  brush-like  cross  reappears.  When,  therefore, 
the  analvzer  had  been  revolved  180°,  the  brush-like  cross  followed 
only  90°.     As  stated  above  the  dark  cross  met  in  the  center ;  but. 


IM  PBOOBBDIHOB  OP  THB  AOIDBKT  or  [IWI. 

on  taraing  the  aDalyser  when  the  brashee  beoMme  oolorad,  a  ebw- 
lar  Bpace  was  produced  in  the  oent«r  hRvtng  s  ydlow  oolor  wbteh 
did  not  change  to  any  other. 

Since  no  circular  rings  occurred  and  the  central  pszt  «f  Um  oob- 
centric  and  fibrous  structure  of  this  part  of  tbe  plate  did  not  dang» 
in  color  when  rotated,  it  is  evident  that  die  vuiet^  of  qaarta,  called 
ohalcedonj^,  behares  in  a  widely  different  manner  horn  qoarta  proper.. 
I  have  not  found  this  peculiar  opUcal  behavbr  deacribed  and  thiak 
it  to  be  of  sulOcieDt  interest  to  put  on  reeord. 

Explanation  or  thb  Fioubbb. 
Figure  1  repreamis  a  thin  section  <tf  Baaanite  magnified  320  time* 

showing  the  transparent  crTstals  of  carbon  and  the  dark 

opaque  magnrtite. 
Figure  2  shows  a  group  of  atrong^y  lefleoting  points  as  seen  hj  aor-^ 

ftoe  illumination, 
Figon'Stfae  rosette  produced  thereftwn  by  intooduoiagtiMBatraBd 

lens, 
figure  4  a  contour  of  figure  8  cnt  verticaUy. 
Figure  5  indicstee  the  cone  produced  tnm  tefleetuig  pi^ta  kaTuqp 

no  comet-like  tails. 
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BBSCBIPTIOK  OF  A  SPECIMEN  OF  CHIBOLOPHIS  P0LTACT0CEPHALT7S 

FBOM  VANCOTTVES  ISLAND. 

BY   A8HDOWN   H.   GREEN. 

A  specimen  of  this  rare  blenny,  Chirolophis  polyactocephalusj 
taken  at  Alert  Bay  on  the  North  East  Coast  of  Vancouver  Island 
in  November,  1890.     I  give  herewith  a  detailed  description  : 

Body  elongate,  compressed.  Eyes  approximate ;  no  lateral  line. 
Scales  deeply  imbedded,  appearing  like  pits,  186  in  length,  54  from 
back  to  belly.  Branchial  rays  5.  Gill  membrane  continuous,  free 
from  isthmus.  Skin  on  top  of  head  and  neck  loose ;  numerous  der- 
mal flaps  and  cirri.  Large  superciliary  cirrus  witli  three  main 
branches.  Numerous  mucous  pores  on  snout.  Mouth  and  lips 
fleshy ;  a  single  row  of  delicately  fine  comb-like  teeth  on  upper  and 
lower  jaw,  closely  set.  Two  patches  of  fine  teeth  on  upper  part  of 
gullet.     No  teeth  on  vomer  or  palatines. 

Dorsal  hXIll,  fleshy,  the  sharp  points  of  spines  projecting  slightly 
beyond  the  membranes.  The  8  anterior  spines  stronger  and  more 
blunt  than  the  remainder,  covered  with  loose  skin,  and  having 
numerous  dermal  flaps,  some  extending  beyond  the  spines.  Dorsal 
not  connected  with  the  caudal. 

Anal  rays  46,  soft  and  fleshy,  the  rays  folding  over  one  another, 
free  for  about  half  their  lenjjth.  The  first  rav  shorter  than  the 
others,  the  last  connected.  Anal  not  connected  with  caudal  fin. 
Ventral  rays  8,  jugular,  fleshy,  no  spine.  Pectoral  rays  14,  })road, 
•rays  broadly  branched,  fleshy  towards  base.  Caudal  rays  14, 
rounded,  rays  fleshy  and  broadly  branched. 

(!t)loration  :  two  consi)icuous  black  wavy  lines  behind  operde, 
and  in  front  of  pectorals.  Numerous  light  colored  blotches,  on 
body,  dorsal  and  anal,  round  or  oval,  about  the  size  of  peas  or  small 
beani*.  Said  to  be  highly  colored,  scarlet  spots,  purple  body,  re- 
^mbling  Hexagrammns  supcrciliosus  when  fresh.  The  specimen 
i«now  in  the  Provincial  Museum,  Victoria,  British  Columbia. 

This  fish  has  not  previously  been  taken  south  of  Alaska.  A  good 
fijj'ure  has  been  given  by  Dr.  T.  H.  Bean  in  Nelson's  "  Report  on 
Natural  History  Collections  in  Alaska,"  plate  XV,  but  no  descrip- 
tion, except  the  fragmentary  account  of  a  Kamtschatkan  specimen 
given  by  Pallas,  has  ever  been  published. 
8 
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FAL&EOBTOPS  AITS  ALIIES  QEITEBA. 
BV    CHARLES    EARLB. 

The  present  prelimiiiary  notice  w  ibe  result  of  an  investigntion 
ai  ihe  Palaeoiyops  mal^rinl  contained  in  the  Princeton  collection. 
This  rnnterial  was  colleotei!  by  the  various  Princeton  exploring 
parties,  and  is  from  the  middle  Eocene  ;  partly  from  the  Bridger, 
and  partly  from  the  Washakie  division  of  this  epoch. 

Tiie  geund  Pidaeo»yojjg  was  established  by  Leidy.'  Since  thea 
Mnrsh,  Cope,  Scott  and  Oabnrn  have  made  contributions  to  the  K&me 
and  allied  genera.  They  have  all  felt  the  want  of  abundant 
niHterial  in  their  dcitcriptions,  and  in  most  cases  the  original  typea 
described  by  them  have  never  been  compared,  and  thus  one  finds 
the  oonfnaion  in  the  nomenclature  a  great  oHstaele.  Another 
diflicnlly  has  been,  to  co-ordinate  various  portions  of  akuUn  and 
scattered  teeth  with  each  other  and  with  the  limb-bones.  1  have 
been  greatly  assisted  by  a  part  of  an  individual  of  Pnlaeotgnpt 
paludosua  in  the  Princeton  Collection,  associated  with  a  portion  of 
the  skull,  and  the  bones  of  a  posterior  limb,  nearly  complete.  Dur- 
ing the  cour^  of  this  inve^^tigatiun  I  have  beeu  enabled  to  study  ths 
original  lyj)es  in  the  Nutional  Museum,  in  the  Aciidemy  of  Natural 
Sciences  of  Philadelphia,  and  in  the  Yale  College  Museum.*  I 
am  also  indebted  to  Prof.  Cope  for  allowing  me  to  examine  hia 
collection;  so  that  I  am  now  in  a  position  to  hriug  together  the 
work  of  the  several  authors,  and  to  give,  as  well  as  the  present . 
known  material  will  allow,  a  preliminary  descriptive  analysis  of 
the  forms  above  referred  to. 

NoHENci.ATlTRR  Co|)e,  in  his  Tertiary  V'ertebrata,  has  shown  the 
relation  of  the  nomenclature  o(  Palaeosyope  and  Lttanokyvt  proposed 
by  Marsh  atid  Leidy,  and  thei-e  is  no  question  as  to  Leidy's  priority. 
Leidy  described  the  genus  Palaeosyopa  three  months  before  Marsh 
publishedhispreliminary  notice,  in  which  he  describes  his /*a/a«D^o^ 
lalicepa.  (*opo  did  not  attempt  to  determine  the  original  types  of 
Leidy  from  which  the  genua  and  species,  PaUeo»yo])g  paliidosiis,  was 
first  indicated.     Afterstudying  Leidy's  original  specimens,  nowin  the 

'  Proc.  Acad.  Nat.  Sci-  I'hil.  1870.  p.  113. 

'I  wish  to  express  mj'  ilianliS  la  Prof.  G.  Brown  Goode,  Prof.  Angelo  Heil- 
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National  Museum,  which  he  described/  and  which  later  he  figured.' 
I  am  convinced  that  they  belong  to  the  large  species  of  Palaeoayops, 
namely  that  which  Leidy  subsequently  named  P.  major.  Second  : 
that  the  smaller  forms  later  referred  by  Leidy  to  P,  paludosua  were 
quite  distinct  from  his  types  of  this  species.  Therefore,  as  the 
original  specimens  were  called  P.  paludosus  and  as  they  were 
identical  with  a  form  which  he  later  called  P,  majors  the  latter  name 
is  a  synonym  and  must  drop  out.  As  Leidy's  name  P,  major,  was 
very  convenient  in  designating  the  relative  size  of  the  two  species, 
we  propose  to  call  the  smaller  form  Palaeoayops  mi7ior=the  P, 
paludosiiBf  according  to  the  later  use  of  Leidy,  and  others. 

I  may  also  add  that  Ck)pe'8  P.  laevidens  is  a  different  form  from 
this  smaller  species  of  Leidy,  so  that  Cope's  specific  name  cannot 
be  used. 

Cope'  accepts  Marsh's  statement  that  the  original  specimens  fig- 
ured by  Leidy  belong  to  Limnohyua ;  this  i.s,  I  think,  an  error  as 
the  teeth  are  much  larger,  and  correspond  in  every  respect  with 
Leidy 's  P.  majoi\  Marsh's  statement  that  the  teeth  of  his  P,  lati- 
eeps  have  the  same  general  structure  as  Lcidy's  smaller  species — 
namely  his  P.  paludo&us,  is  also  incorrect.  I  have  examined  both 
types,  and  I  shall  show  later  that  the  two  forms  are  quite  distinct — 
one  approaching  the  Telmatotherium  form  of  molar,  the  other  t}^e 
being  more  like  the  typical  molar  found  in  P,  paludosus.  Marsh's 
type  of  his  genus  Telmatotherium^  agrees  in  all  particulars  with 
the  type  of  Scott  and  Osboru's  LeurocephaltiSy^  so  that  the  hitter 
genus  must  become  a  syncmym  of  Telmatotherium.  Scott  and  Osborii's 
species  T  (L.)  cultridens,  I  retain  as  a  good  species,  and  it  has  very 
interesting  characters  which  place  it  rather  lower  in  the  scale  than 
the  T  validus  of  Marsh.  The  skull  figured  by  Scott  and  Osboru  in 
their  report  for  1877  as  P.  paludostis,  should  be  referred  to  Marsh's 
genus  Limnohyops.  Its  general  form  is  very  diflferent  from  Palaeo- 
fyops,  as  will  be  shown  later.  After  carefully  considering  the  mat- 
ter of  uniting  the  various  genera  into  one,  I  am  of  the  opinion* that 

»  Op.  cit.,  p.  113. 

«  U.  S.  Gftol.  Survey  of  the  Ter..  Vol.  I,  1873,  Plate  V,  fig.  5,  and  pi.  XXIII, 

»  Teitiary  Vertcbrata,  p.  69H. 

*  Am.  Jour.  Science  and  Arts,  vol.  IV,  pul\  July  22nd,  1872. 

^  E.  M.  Museum  Bulletin.      No.  1,  Report  Ptinceton  Scientific  Expedition 
Sept.  7ih,  1878. 
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TelmatolAerittm  maybe  retained,  and  that  Limtioliyut,  or  as  it  ia  now 
called,  Limnohyops,  should  not  have  a  generic  value  equal  to  that  of 
Telmalolkerium. 

The  type  specimen  of  the  genus  Limnohyopt  is  very  closely  re- 
lated to  that  of  Palaeosyops  in  the  teeth  structure,  and  we  have  good 
reasons  for3up|x>aing  that  the  presence  of  the  hypocone  ou  the  last 
superior  molar  is  a  transition  character,  which  is  not  available 
for  generic  detiuition.  The  presence  of  a  rudimentary  hypocorie  on 
the  last  superior  molar  ii{  Palaeasyopi  paludo»tig  is  not  an  uncom- 
mon occurrence.  The  premaxillory  regions  of  lAmnohyups  and 
Palaeosyops  are  identical  altliough  the  skull  contours  are  very  dif- 
ferent. The  generic  reference  of  Leiiiy's  smaller  species  of  Palam- 
tyopa,  our  P.  minor,  is  uncertain,  very  little  being  known  of  the  skull 
or  of  the  Itnib  bones.  The  characters  of  the  molars  (see  his  figs,, 
PI.  IV,  figs.  3-C,)  are  closely  similar  to  those  of  Telmatotherium, 
they  have  the  square  fnrm  observed  in  that  genus. 

We  may  now  give  a  brief  diagnosis  of  the  more  tmpurtant  char- 
acters of  the  different  genera  and  species,  aud  also  add  an  analyt- 
ical table  for  comparison  : — 
I,  Last  superior  molar  with  only  one  internal  cone. 

A,  External  Inlies  of  superior  premolars  separated  Palaeosyoi'i^ 
a.  size,  large. 

Inti'ririr  molars  I'Uml  and  broiid,  ]K)st.  tiibcrolc  a  I'otie 


Iiifi'Hor  moliirs  bijih  and  long,  ]m.-t.  iiihcrcle  a  ■ 

]'.  p-ilndotiv. 
[.■oiu>   /'.  vnllideii*. 

Sui>eri..r  pr.'niohir  II  wJih  i>oo  eMcrn^il  lohc 
Su|*rior  pn'iii.jliir  II  wiih  two  c.\lerniil  loiir.- 

c,  )=i7,e,  .Muall. 
Suiierior  [nvniohir  IV  with  a  protooxiuk- 
B.  Kxteniiil  h.b.^..  (,rsM|)(-rior  prcni.ilars  ^tr;iif;h 

P.  I,u,idtm. 
P.  minor. 

P.  borealif. 
t. 

Ti 
'a.  sii|>.  prrniohir  11  with  rudini.'niary  iiiu-riiii 

h.  Mip.  |.r..m„h.rll  will,  internal  lol.c 

i:i.m.vtothi:rium, 

.1  iolie 

r.  mlU-iden». 
T.  mliduD. 

1.   I,..>l,-M|,..ri..r  nioli.r  with  lw<,  i„t,.rnal  vutw^ 

LlMNlillYOI-S, 

L.  I'llire/is. 
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b.  size,  small. 
Hypocone  of  last  upper  molar  about  equal  to  protocone 

L.  foniinalia. 
Jneertae  tedtg. 
Symphysis  of  lower  jaw  extremely  long  and  narrow 

P.  hyognatiiui. 
Distal  estreniity  of  nasala  expanded  P.  megarhinMe. 

FALAEOSTOPS  I^idj  {=Limnehyus  Marah). 
P.  paludtmu  Leidy,  type  species — type  specimen  in  National 
Museum.      (Synonyms  P.  major  Leidy). 

I.  A  muur.  E«rlfl,  tp.  nov. 

Type  specimen  =apeci  men  referred  to  P.paludo»u»  by  Leidy  in 
Museum  of  Academy  of  Natural  Sciences  of  Philadelphia. 
3.  P.  iatieept,  M»rsh. 

Type,  sknil,  etc.,  in  Yale  College  Museum. 

The  followring  diagnosis  may  define  Pataeotyopt: 

Last  superior  molar  usually  with  one  internal 
cone. 

Intermediate   tubercles   well   developed. 

Crowns  of  molars  not  prominent. 

External  cuspsofsuperior  premolars  separated. 

Second  superior  premolar  with  a  well  defined 
internal    lobe. 

The  form  of  the  superior  molar  in  this  genus  is  very  characteristic, 
and  differs  quite  radically  from  that  of  Telmatothermm.  The  trans- 
verse diameter  of  the  tooth  is  greater  than  the  antcro-posterlor. 
The  external  V's  are  round  and  shallow.  The  anterior  buttress  is 
widely  prolonged.  The  median  buttress  is  not  constricted  of)';  there 
ia  generally  no  external  cingulum.  The  crowns  of  the  teeth  are  low, 
ud  the  intermediate  coiiules  are  strongly  developed.      Marsh  has 


.Sccood  superior  molar  or 

I.  Falaieay^ paludmu!  I.eiHj'.  2.  LimHekyops  laliitps  Mai«li,  3  P.il- 
•M^>^  Mixer  S|i.  tiov.  and  4.  Ttlmnlotierium  cuUiiiifni  9,.  &.  O.  if  natunUiic. 
pa.=par>cone.  roe. ^melK cone,  pr.= protocone,  bjr.^hypocone,  pl.'=prau>canule, 
BL=iDct«canulc. 


1 10  PROCEEUINOS  OK  THK  ACAIIEHV  OF  [1891, 

pointed  out  the  difTerence  between  the  preniaxillary  regions  of 
Pafiieom/ops  and  Telmatolheriitm.  lu  the  former  genus  the  premaxil- 
lariefl  are  short  and  [ieprested.theirsymphysiBiB  very  ehort  and  round, 
thfir  anterior  aspect  ia  convex.  The  ey^matic  arch  in  Falneogyopt 
is  strong  and  decurved,  and  the  form  of  the  head  is  more  like  that 
of  the  Tapir  than  in  the  other  genera. 
1.  Paluoijopl  palndolDl  (1>riil;.) 

Syn.  (P.  major  I-eidy)  {Limnnhyut  robiuAua  Marsh.) 

I'rotnconules  of  superior  true  molars  large,  and 
always  present,  external  cingulum  absent. 

Transverse  diameter  of  first  superior  molar 
greater  than  that  of  last  premolar,  posterior  tu- 
bercle of  last  inferior  molar  cone-like,  and  me- 
dian in  posterior. 

This  is  the  largest  species  of  the  genus.  It  was,  as  we  have  seen, 
first  described  as  P.  paludosut,  and  later,  from  more  abundant  mate- 
rial, was  designated  as  P.  major. 

The  teeth  of  P.  palndomu  arc  very  large,  being  wide  and  rather 
short,  the  external  V's  are  oharacteristic  of  the  species,  being  shal- 
low, with  very  prominent  anterior  buttresses  on  the  true  molars, 
their  median  buttress  is  not  constricted  off,  but  is  rounded  and  open 
inlertially.  The  intermediate  corHilcs  of  P.  paludo'<ii«  are  very 
i^ininL'ly  devcli)|ied.  the  external  lobw  of  the  su[)erior  molars  are 
cntiri'lv  wiilioiit  u  citi<;nliini,  (heir  anterior  cinguln  arc  pre^nt.  nnd 
ihc  ititcrnal  ciiii.'ula  incomplete.  The  Inst  three  premolars  have 
will  devclrij>cd  internal  cone.*,  with  gem'rally  incomplete  internal 
citiL'iila,  the  I'Mernal  Inbcs  nf  the  hist  jircniolar  im:  eiiunl.  and  tlie 
pro larri  arc  not  provide.!  with  tb>'  prominent  cincrnia  seen  in  Tel- 


,>,.>l„lhrritim.      The   inferior   mohv 

rs  are  short  and  broad,  with  low 

crowns.       The    lust    iMr.Ti.T   m.>l:i 

r  is  a  very  cliaracteristic  tooth 

in  Ihf  sjiei'ics:  it  is  very  sliorl  lun 

il  heavy,   its  posterior  tulwrcle  is 

iinicli  snialU'r  than  ihc  nnlvriur  | 

|n.rii..n^  of  the  tooth,  is  placed 

niiiiian  in  relaticin  to  the  externiil 

lobc-s.  nnd  h  not  ,,rovid.-<i  with 

iheMroniT  hu.ral  ck.=.i«  !,nd  mcdi; 

in  valley  ^^en  in   Tehnalolherium. 

The  skull  in  P.  ;.,./»((<,«M  is  broad 

.indm«,ssive.itsp"^lcriori«rtion 

i^  'initi'  like  thai  of  the  Tapir,  the 

Inmtal  rev'inn  bcin^  higher  than 

till-  .M'r'ipitnl.  but  difli-rin;;  vcrv  mi 

]cli  frxiu  llial  uf  the  Tapir  in  ibe 

nu.als,  which  were  .-liori  and  broa. 

li,  iiiid  reiieheil  so   far  forward  as 
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with  a  very  rudimentary  proboscis.  The  malar  insertion  is  grad- 
ual and  not  abrupt  as  seen  in  other  species  of  the  family.  The  audi- 
tory processes  were  distinct,  the  post  glenoid  being  long  and  rather 
stout;  the  internal  glenoid  process  is  wanting  in  this  species,  and  the 
paroccipitals  were  provided  with  a  terminal  styloid  process. 

The  symphysis  of  the  lower  jaw  is  rather  short,  the  posterior  third 
of  the  lower  border  of  jaw  strongly  inflected,  with  the  angle  of  the 
same  turned  outwards. 

8.  Palteoiyopi  laevideni  Cope.i     (not  P.  paludosiis  Ticidy.) 

Second  superior  premolar  with  only  one  exter- 
nal lobe,  external  lobes  of  true  molars  without 
cingula.     C  ro  wns  of  molars  low. 

This  species  was  described  by  Prof.  Cope  from  the  characters  of 
the  second  premolar  as  above  defined.  Prof  Cope  himself  was  not 
certain  that  his  species  was  distinct  from  Leidy's  form,  but  I  have 
examine^  both  of  the  types  and  find  them  quite  different,  ('ope's 
P.  laevidens  has  the  molar  form  of  a  typical  Palaeosyopa,  and  not 
the  square  shaped  tooth  of  Telmatotherium,  which  the  smaller  sjH^cies 
of  Leidy  so  closely  resembles. 

S.  PaUeoiyopi  borealis  Cope.' 

Molars  of  a  square  formwith  traces  of  trans- 
verse ridges,  intermediate  conules  small,  last 
superior  premolar  with  well  marked  protoconule, 
size  very  small. 

This,  I  believe,  is  the  only  species  of  Falaeosyops  from  the  Wind 
River  Eocene,  it  is  very  mucli  smaller  than  the  other  forms,  being 
perhaps  about  one-half  the  size  of  P.  paludosns. 

i  Ptlaeoayopa  vallideai  Cope.  ^ 

Molars  long  and  narrow  with  high  crowns,  pos- 
terior tubercle  of  last  molar  a  cone,  inferior 
border   lower  jaw  straight  and    not  inflected. 

The  lower  jaw  figured  by  Cope*  will  form  the  type  of  this  species. 
Prof  Cope  also  figured  a  series  of  upper  molars  under  the  name  of 
this  species.     He  speaks  of  this  series  and  the  lower  jaw  not  being 


»  Annual  report  U.  S.  Geol.  Survey  Terr.  1872  (1873)  p.  691. 

*  American  Naturalist,  1880,  p.  746. 

*  Palacontological  Bulletin  No.  7,  p.  1,  Aug.  2i>nd,  1872. 

*  Tertiary  Vcrtebrata,  PI.  62,  fig.  8. 
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found  together,  and  concludes  that  they  probably  belong  to  differ- 
ent species.  I  agree  with  him  in  this  view,  and  «DnBider  that  the 
superior  molBrs  should  be  referred  to  Marsh's  form  of  Tefmalothe- 
rtum  validiis,  as  they  have  all  the  general  characters  of  that  spe- 
cies, and  differ  from  T.  cuttrideng  in  having  a  well  defined  internal 
lobe  to  the  second  superior  premolar. 

Tbe  last  molar  in  tbe  jaw  above   referred  to  is  interesting,  as  it 
shows  in  some  respects  transition  characters  between  Palaeotyopt 
and  Telmatolherivm. 
6.  Palaxuyopi  minor,  ep.  iniv. 

Second  superior  premolar  with  two  external 
lobes,  external  lobes  of  last  superior  premolar 
equal.  Intermediate  conules  of  true  molars  re- 
duced, a  strong  external  cingulum  present. 

P.  minor  embraces  specimens  which  Leidy  erroneously  described 
as  P.  paiwioam,  tigs.  3-6,  Plate  IV  of  Leidy's  report  for  1873. 
TJie  material  relating  to  this  species  is  very  scarce,  being  mostly 
repr&wnted  by  scattered  teeth,  and  one  complete  series  of  upper 
molars  in  the  Academy  of  14'atural  Sciences  of  Philadelphia. 
There  is  also  In  the  collection,  a  lower  jaiv  with  teeth  nearly 
couiplete,  which  Leidy  referred  to  this  species.  l«idy  figures  a 
.series"  of  up|)er  molars  with  a  [wrtion  of  tbe  facial  region  attached. 
Thi^i  specimen  I  have  not  been  able  to  see.  1  believe  it  is  in  a 
jirivate  colleelion.  The  following  molar  characters  will  be  seen  to 
Ijc  closely  similar  to  those  in  Telmalotherivni. 

The  molars  in  P.  minor  have  their  a 
iiig  a  square  tooth  as  is  found       T  I 
arc    broa<l    and  angular,  the      n    d  a 
.strii'letl  off,  the  anterior  buttre     b      g 
the  largi'St  form.     The  teeth  I  a  1 


mil  face  is  provided  with  a  well  n      k  d 

ate  conules  in  this  species  are    o  fcl    n 

diameler  of  the  last  premolar      ul  q  al 

molar;  all  the  premolar:^  have         n  j  1 

mil  lobes  of  the  pi-emohirs  arc  i        ed 

iiiid  arc  apt  to  l)e  conciive  toward  the  external  side. 

1  have  examined  two  scries  of  npjwr  molars  of  this  species'  and  in 
litilh  eases  the  second  su|R'rior  premolar  was  provided  with  two  well 

"~  ■   Uidy  Fiaurc^  (i.p.  cil.  pi.  fv,  fies-  3-4]  a  '  ' 


bout  equal,  thus  produc- 
The  external  V's 
se    a     deeply  con- 
del     ]     longed  as  in 
i  n    ind  the  exter- 

1  Iheintermedi- 

[  a  k  d      The  transverse 
f  the  first  true 
igula,  the  inter- 
P.  piilndontis. 
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defined  extemsl  lobes,  bo  that  Cope's  P.  laevidmt  does  not  come 
within  the  definition  of  this  species;  then  again  the  form  of  the  mo- 
Un,  the  presence  of  strong  cingula,  etc.,  differ  very  much  from 
those  in  Cope's  species.  I  ara  able  to  add  nothing  to  the  skull 
cfaaraclera,  as  the  material  that  I  have  examined  contained  no  skulls 


referable  to  this  species,  and,  in  fact,  I  may  add  here  that  ihis  is  not 
the  common  species  of  Palaeotyops,  the  species  P.  pahidosue,  above 
described,  being  the  moat  common  form. 

LIHFOHTOPS  MBiih 
(embraces  Palaeotyops  ns  em))loyed  by  Marsh,  Lim>iokyu»  as  em- 
ploved  by  Leidy  and  others). 

Molars  with  low  crowns,  rounded  ex  tern  al  lobes, 
veil  developed  intermediate  tubercles,  well 
marked,  trans  verse  crests  may  be  present  on  su- 
perior molars,  the  last  upper  molar  with  two  in- 
ternal cones. 


11:4  FROCBEDINOS  OF  TBI  AOUmtT-Or  '  pNI. 

1.  UBBrttf«|«tettMyiManh. 

(Syn.  PtOaaotgopt  latitmp*  Hftrah,  and  LtamdhgnMi  isMoap*  I«fdr> 

Protocone  of  last  soperior  molav  twi««  tli* 
height  of  hy^pooon&  PAraoone  of  \^uX-  avpArisr 
premolar  mncfa  larger  tfaaa  metaeaiiai 

This  speciea  has  been  placed  under  aevenl  gflB«r%  HaiA  bwrhqr 
overlooked  L«d}^  earlier  deecriplJ<».  It  has  now  been  |^eed 
in  the  genua  lAmneksopt}  The  teeth  charaidere  of  iMmnohfopa 
are  very  different  irom  those  of  Leidy*!  smaller  Kp%iAei  of  i^ijaee- 
tyopa.  I  difi^from  Prof.  Marsh  in  suppoeing  that  iMdy*  original 
type  belonged  to  lAamohyvs.  I  have  shown  above  tbe  trpe  pontk» 
of  the  ori^nal  Bpedmens. 

We  are  fortunate  in  having  in  the  Princehm  collection  a  skull  of 
this  genuB,  with  the  occipital  r^ion  complete.  There  an  also  a  ftw 
teeth  in  the  collection,  which  I  refer  to  this  genus.  The  dehtiticHt 
of  thiB  speciea  »  closely  allied  to  P.  paludomu.  The  teeth  have 
low  crowns  without  external  dngula,  the  axtemid  Va  ara  ahal- 
low,  and  round,  and  have  the  general  charaeterB  of  the  above 
speciea,  the  intermediate  conules  in  the  speeieB  are  well  dflrdopo^ 
One  character  fbund  in  this  species  <$aite  di£krent  fixnn'  Uiat  in  P. 
paivdonu  is  that  well  defined  transvana  ridges  aredeveltgnd,  ooonecU  v 
ing  the  internal  cones  with  the  external  lobes  of  the  molan.  These 
ridges  are  Boiall,  but  plainly  to  be  seen.  The  hypocone  of  tlie  last 
upper  molar  ia  much  smaller  than  the  protocone.  The  presence  of 
the  hypocone  on  the  lost  molar  (as  already  spoken  of)  I  consider  as 
transitional,  arising  from  a  condition  found  in  F.  paludot^it,  where 
this  cone  is  often  rudimentary.  The  transverse  diameters  of  premolar 
4  and  molar  1  are  nearly  equal,  differing  in  this  respect  from  those 
in  P.  paludoaiia.  The  skull  contour  of  L.  lalieeps  is  very  different 
from  that  of  P.  paltidoau*.  The  occipital  region  is  higher  than  the 
frontal,  resembling  in  this  respect  the  Rhinoceros.  The  sagittal  and 
lambdoidal  crests  are  extremely  heavy,  and  widely  overhang  the 
supra-occipital  region.  Tlie  nasals  are  more  slender  and  longer  than 
in  P.  paludogus.  The  premaxillaries  resemble  those  found  in  P. 
patudosug,  being  short  and  depressed  with  a  very  short  symphysis. 
The  malar  insertion  is  abrupt  with  the  middle  portion  of  the  arch 
rounded,  the  infra-orbital  foramen  is  exposed.  The  zygomatic  arch 
is  wide  spreading  and  heavy.  The  post  glenoid  process  is  rather 
long  and  curved  forward.     An  internal  glenoid  process  is  present  in 
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this  Species.  The  post-tympanic  process  is  broad  and  separated  from 
the  glenoid.  The  occipital  region  is  low,  broad  and  deeply  concave 
saperiorly.  The  carpus  in  L,  laticepa  is  very  characteristic,  being 
much  lighter  than  P.  paludosua,  with  the  facets  and  axis  of  the  same 
arranged  differently.  L.  laticepa  was  probably  about  the  same 
height  as  P.  paludoatis,  but  was  a  more  agile  and  slender  form. 

%.  Limnohydps  fOAtinalii  Cope.  > 

Internal  cones  of  last  superior  molar  nearly 
equal.  First  upper  molar  much  smaller  than  sec- 
ond, size  small. 

This  is  a  strongly  marked  species,  being  about  one-half  the  size 
of  L.  laticeps:  The  form  of  the  skull  in  L.  fontinalis  closely  resem- 
bles that  in  L,  laticeps,  although  more  depressed  than  in  that  spe- 
cies. The  malar  insertion  is  similar  to  the  above  form  with  an  ex- 
posed infra-orbital  foramen.  We  consider  Cope's  L.  diuconus  not  a 
good  species. 

TELMATOTHESIUM  MarFh. 

(Syn.  LeurocephcUus  S.  &  O.) 

Incisors  with  strong  basal  ridges.  Canines 
compressed  with  sharp  cutting  ridges.  Molars 
resembling  Palaeoayops,  but  with  higher  and 
more  pointed  crowns,  the  intermediate  tubercles 
may  be  nearly  wanting  in  this  genus,  external 
lobes  of  premolars  nearly  straight  with  no  me- 
dian buttresses.  Hypoconeof  last  superior 
molar  very  much  reduced. 

The  two  species  of  this  genus,  namely  T.  vulidua  and  T.  cultri- 
denSf  have  their  molar  characters  nearly  identical,  the  specific  dif- 
ferences being  in  their  intermediate  tubercles  and  in  the  form  of 
the  second  superior  premolar.  Cope's  species  P.  vallidens  (at  least 
the  upper  molars  which  he  referred  to  that  species)  should  be  placed 
under  T.  vdlidua  Marsh. 

The  teeth  in  the  genus  Telmatotherium  are  easily  distinguished 
from  those  of  PalaeosyopSy  they  have  a  square  form,  with  high 
crowns  and  prominent  cusps,  the  external  V's  are  broad  and  angu- 
lar, the  anterior  buttress  is  not  prolonged,  and  the  median  one  is 
large  and  widely  constricted  off,  the  external  face  of  the  teeth  are 
provided  with  a  prominent  cingulum,  outer  face  of  premolars  straight, 

»  PAlacontological  Bulletin  No.  11,  p.  1,  Jan.  31st,  1873. 
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ADd  l^ie  second  superior  premolar  may  have  a  rudimentary  or  well 
defined  inlemal  cone.  The  premaxillariea  are  high  and  compreeeed, 
with  an  elongated  median  suture.  They  are  very  different  from 
those  of  Palaeoai/opa,  in  vhich  their  form  is  short  and  depressed. 
The  zygomatic  arch  in  Telmatoiherium  is  straighter  and  lighter 
than  in  Pataeotyops. 

The  following  characters  may   define  the  two  species  of  this 
genus : 
I.  TelmaUtharinin  vklldnc  Mmnli. 

Second  superior  premolar  with  a  well  developed 
internal  lobe,  last  upper  molar  without  rudimen- 
taryhypocone. 

The  intermediate  tuliercles  in  this  species  are  more  developed  than 
in  T,  cidlridetis,  the  first  molar  has  a  protocouule,  the  second  has 
this  tubercle  also  present,  the  third  molar  with  both  intermediate 
tubercles.  The  lasttwonpper  premolars  have  their  internal  cingula 
incomplete. 
8.  TalmKtoUieTiDin  eoltrldau  S.  t  0.  (Leurecffhalui  cullridtnt  B.  k  0.). 

Second  superior  premolar  with  rudimentary  in- 
ternal lobe,  last  superior  molar  with  a  rudimen- 
tary hypocone. 

The  iiiterniediate  tubercles  in  this  siwcies  are  very  much  reduci-d, 
the  protowmules  of  the  first  uppermohir  only  being  present.  The 
internal  basal  ciiiguJum  of  the  last  two  upper  premolars  is  complete. 

The  two  species  above  defined  may  be  merely  well  marked 
varieties,  but  the  umttTial  relating  to  them  is  not  abundunt,  and  we 
may  leave  them  for  [lie  ])re:ieiit  as  alwve  given. 

I  sbnll  leave  fur  my  final  paper  the  treatment  of  the  relationship 
lietween  the  genera  and  species  in  this  family,  and  I  will  merely  add 
that  it  iucludas  two  well  marked  forms  of  teeth:  namely  that  of 
Piilaeoai/ops,  with  low  crowns  and  large  intermediate  tubercle,  and 
that  of  Telmatoiherium  with  very  high  crowns  and  reduced  tubercles. 
It  is  the  latter  form  of  molar  which  I  believe  has  led  up  directlv  to 
Diplwotinn  nud  not  Piiliie<""j<>/is,  a.s  generally  stated,  the  latter  genus 
having  been  llie  Udwslor  of  TelmUolheriiim. 


PnUeogyopt  byognathnt 

Types. — Lower  jaw  No.  1(J.'273  in  Princeton  Museum. 
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»mall    and    semiprocunibeiit.       A    long    diastema 
anterior  and  posterior  to  premolar  1. 
Msswytys  ■•farkiams  Earle.  > 

Type. — Skull  No.  10,008  in  Princeton  Museum.     . 

No  diastema  in  superior  dental  series,  canines 
very  small  and  wide  spreading,  superior  true 
molars  without  external  cingulu  ni,  distal  extrem- 
ity f»  f  n  a  s  a  1  expanded. 

*  American  Naturalist,  Jan.,  1  Hill*  p.  46. 
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Fehruaey  3. 
Dr.  George  H.  Horn  in  the  chair. 

Forty-eight  persona  preseut. 

Papers  tinder  the  following  titles  were  presented  for  publicatiou  : — 

"On  the  External  Characters  of  a  Festal  Reindeer  and  other 
notes."     By  R.  W.  Bhufeldt. 

"Crustacea  from  the  northern  coast  of  Yucatan,  the  harbor  of 
Vera  Cruz,  the  west  coa-st  of  Florida  and  the  Bermuda  Islands." 
By  J.  E,  Ives. 

Fkbruaky  10. 
Dr.  Gkoroe  H.  Horn  in  the  chair. 
Twenty-seven  persons  present. 

A  paper  entitled,  "On  some  recent  Japanese  Brachio|H>da  with 
description  of  a  species  helieved  to  be  new,"  by  W.  H.  Dall  and 
H.  A.  Pilsbry,  was  presented  for  publication. 

Effect  of  eiivirowneiit  in  the  modiJUaUon  of  the  hill  and  tail  of 
birds. — Dii.  Sri';N(if;K  Trottkr  exbibitcii  s])ecimeiis  of  several  of 
the  common  Finches  of  eiftern  Nortli  America,  belonging  to  the 
genus  Amniodramun.  He  .itrited  that  this  genus,  as  now  reoogiiixed 
by  American  OrnithoiogistK,  includes  tiirec  ty|>es  of  birds  formerly 
ctinsidcred  lis  rejiresenting  flistinct  genera  :~.4>«n(oi/r(Hni(*,  Pin-ner- 
cuius  and  Cnluniini/un.  These  birds  undoubtedly  belong  to  one 
genus  and  show  very  cle:irly  the  ettect  prwluwd  hy  environment  in 
niodifying  the  bill  and  tail  and  pniducing  subgenera  of  birds  ori- 
ginallv  (Miriiin;;  from  one  stock.  The  s|>ecies  of  l.lie  I'liasercitluit  and 
Coliir]n'„!--i  -r<ni].s  arc  inhabitants  of  the  uphmds  and  siil).-ist 
nniinly  il|")1i  seeds  ivhith  they  pick  up  from  the  ground.  All  these 
birds  hiivi'  ilic  short  thick  bill  which  characterizes  so  mnnv  of  the 
Find,  tribe.  The  true  A  mvuMlrnmi.  however,  as  exemplified  by  the 
fihijrp-tailcd  and  Sca.-ide  Finches  inhabit  the  iiiilt  marshes  of  the 

Ihcs,.  Imirniil.  they  !.r.''r,nni>cllcd  to  probe'in  tbVsoft  mnd*'in  whic^ 
they  live  and  ihi-i  iicccv-ity,  acting  tbrongh  numerous  j^nerations, 
hiis  produced  the  lonu'cr  and  more  slender  bill  which  characterizes 
thesi-  bird^.  Tlie  hal.ii  of  clinging  t..  t!ic  l.ni.^'  slender  reeds  of  the 
niar.^'hcs  and  tlic  clhirt  In  rcl:iiti  their  |>crcli  when  the  reeds  are 
suaved    nbnnl.   l.v    the   wind    Inis    tended    to   |.rodnce  Stronger  and 
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tail  feathers  in  contrast  to  the  soft  rounded  tail  feathers  of  the  Sav- 
annah Sparrow  and  other  nearly  related  upland  Finches. 

The  speaker  also  stated  that  in  the  Bobolink,  another  inhabitant 
of  reedy  marshes,  and  in  the  Woodpeckers  and  Creepers  which  cling 
to  the  ]>erpendicular  trunks  of  trees,  this  modification  of  the  tail 
was  very  clearly  shown.  In  the  case  of  the  Nuthatch,  however, 
which  has  similar  habits  to  the  Woodpecker  and  Creeper,  the  tail 
feathers  remain  soft  and  rounded.  Mr.  Witraer  Stone  had  called 
the  speaker's  attention  to  this  fact  and  had  further  suggested  that 
the  failure  to  develop  stiff-pointed  tail  feathers  in  the  case  of  the 
Nuthatch  was  probably  due  to  the  bird's  habit  of  traveling  down 
the  tree  trunks  instead  of  up,  with  the  head  directed  towards  the 
ground.  Being  thus  unable  to  utilize  the  tail  as  a  means  of  support, 
there  has  been  no  opjiortunity  for  environment  to  act  in  modifying 
its  structure. 

Tke  Stuidstouea  oj  Chester  Valley,  Pennsylvania. — The  following 
communication  was  read  from  Mr.  Theo.  D.  Rand: — 

I  desire  to  announce  to  the  Academy  the  finding  of  a  rock  with 
all  the  characteristics  of  Potsdam  sandstone,  on  the  south  side  of 
the  limestone  of  the  Chester  Valley.  The  existence  of  a  sandstone, 
supposed  to  be  the  Potsdam,  on  the  south  as  well  as  on  the  north 
side  of  the  valley  was  noted  by  Prof.  Rogers,  but  no  full  description 
of  it  was  given  and  his  observations  have  been  doubted.  The  Sec-. 
ond  Geological  Survey  failed  to  find  it,  indeed  laid  stress  on  its 
absence.  The  sandstone  south  of  King  of  Prussia  was  described  by 
the  late  Prof.  I^ewis  and  myself,  but  nothing  was  observed  to  deter- 
nnne  its  age. 

The  construction  by  the  Pennsylvania  Railroad  of  a  branch  from 
near  Downingtown  to  Trenton  has  afforded  a  better  opportunity  of 
examining  the  rocks  of  this  region  than  any  heretofore  had. 

This  branch,  known  as  the  Trenton  Cutoff  Railroad,  leaves  the 
main  line  at  Glen  Loch  25^8  miles  northwest  of  Philadelphia  and 
goes  in  a  nearly  straight  line,  varying  little  from  N.  70°  E.  At  Glen 
I>och  it  is  in  the  hydromica,  thence  passes  into  limestone  (No  2), 
with  usually  much  soil  overlying;  the  dip  being  steep  to  southeast. 

Nearly  north  of  Paoli  Station  the  railroad  curves  slightly  toward 
the  south,  crosses  the  road  running  north  from  Paoli  Station,  and 
then  enters  a  considerable  cut.  This  cut  is  in  a  very  sandy  slate,  or 
slaty  sandstone,  and  in  this  is  one  stratum  wiiich  has  the  rhom- 
boidal  jointings,  the  micaceous  partings  and  the  minute  tournm- 
lines,  so  characteristic  of  the  Potsdam  in  this  part  of  Pennsylvania. 

The  road  running  north  from  Paoli  Station  through  hydromica 
schist,  crosses,  near  the  north  foot  of  the  South  Valley  Hill,  a  prom- 
inent outcrop  of  the  hydromica  schist,  here  almost  roofing  slate,  dip- 
ing  90**  to  70^  S.  35°'E. ;  about  an  eighth  of  a  mile  north  of  this, 
traces  of. the  sandstone  may  be  seen  where  the  road  bed  has  been 
lowered  to  {)ermit  the  branch   railroad  to  pass  over  it.      The  cut 
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mentioned  is  about  an  eighth  of  a  mile  east  of  this.    The  aandstone 
dips  about  8.  10°  £.,30°. 

Study  of  this  region  forced  me  to  believe  in  the  oorrectneaa  of 
Mr.  Hull's  conclusion  that  the  hjdromica  of  the  South  Valley  Hill 
overlies  the  limestone,  and  fur^er,  that  the  sandstone  and  lime- 
stone of  Cream  Valley  are  the  Potsdam  and  limestone  of  the  Ches- 
ter Valley  rising  ou  the  southeasterly  leg  of  the  synclinal  which  in- 
cludes the  hydromica.  But  if  this  sandstone  north  of  Paoli  is  Pots- 
dam, occurring  as  it  dues  between  the  limestone  and  the  hydromica, 
this  theory  is  untenable  and  the  theory  of  Prof.  Bogers  and  of  Dr. 
Frazer  that  the  hydromica  is  older  than  the  Potsdam  must  be  cor- 
rect. It  is  ray  wish  to  study  this  further  but  I  desire  to  record  the 
observation  at  once  while  the  exposure  is  favorable  for  study,  that 
others  may  have  the  opportunity  to  examine  it. 


February  17. 
The  President,  Dr.  Leidy,  in  the  chair. 
A  paper  entitled,  "Notes  on  some  little-known  American  fossil 
Tortoises,"  by  Dr.  G.  Baur,  was  presented  for  publication. 

On  the  Age  o(  the  Peace  Creek  Beds,  Florida. — The  following 
communication  from  Mr.  Wm.  H.  Dai.l  was  read  by  the  Presi- 
dent : — 

"  I  am  just  buck  from  Florida  and  have  been  exploring  Peace 
fruck  where  the  (dssil  houe^  iire  fouiul  and  have  determiiLCil  the 
straliyiraphlriil  rolaliiiii  nf  llie  bods  liii'v  conie  out  of.  I  thoii;,'bt 
you  woni.i  like  to  know  aliout  it.  They  are  un.ler  .Marin*-  I'lioL'cne 
l>ed:*  ei>rrtii|Mnn!ing  lo  |)iirt  of  the  (,'iiloo:^ahatcliie  beds  and  overlie 
or  are  mixed  with  old.^r  I'lioccno  pho^phati/cd  rock  which  has 
niat.v  of  the  Cah.osahatchic  slicil::  in  it  but  which  on  the  whok-  seems 
rallicr  older.  Tlio  boue^i  then,— that  is  tbo«-  from  Peace  Crock, 
which  are  all  derived  from  one  ori|,'iri:d  siratuiu  uot  over  two  feel 
thick,— arc  older  I'lio.'ene  bevmid  aiiv  .[uestiou.  I  found  iictiiallv 
ill  the  he.l  mastoilriTi,  niaualce.  horse. '-Ivltt.idnn  and  bi;,'  turtle  with 
others  1  .li.l  not  reco;.nii/.c,  I  did  not'trv  to  collect  much,  as  niv 
visit  Wii.s  liurri.d.  I  saw  also  beautiful  I'lioccnc  rock  from  AVakulla 
Co..  with  l)oncs  actiialK-  in  it,  as  well  as  liuelv  preserved  casts  of 
i'li..ecuc  .-hells.  I  tliiii'k  tlie  bi-  I-:/,-/>l<.>^  vuli.mhi  is  ..hler  than  llie 
forms  above  nientiooc<(,  :il  all  events  sections  of  its  tusks  are  found 
ri-ht  on  top  of  the  Miocene  near  Bartow  and  their  stale  of  foi^sili/.a- 
tion  is  ruiicli  more  eoiLipleie  than  in  the  ea.se  ..f  the  bones  from  the 
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him  by  Dr.  Eraily  Hunt,  who  had  obtained  it  from  a  green-house 
at  Lansdowne,  Pa. 

The  land  Planarians,  according  to  most  authorities,  are  carnivo- 
rous and  nocturnal.  The  reproduction  of  Planarians  by  division 
or  fi^ion  had  been  known  since  the  publication  of  Dalyell's  valua- 
ble researches  in  1814,^  but  as  far  as  the  speaker  was  informed,  it 
had  never  been  observed  in  land  Planarians.  In  the  specimen 
in  his  possession,  a  portion  of  the  posterior  end  of  the  animal 
became  detached  at  two  different  times.  These  pieces  are  still  living 
and  active,  one  being  ten  days  and  the  other  two  weeks  old. 

ThB  mouth  in  the  land  Planarians,  as  is  the  case  with  most  of  the 
forms,  is  situated  near  the  middle  of  the  body  and  opening  on  its 
under  surface.  One  species  of  Bipaliuviy  named  by  Schmarda' 
8phirocephalu8  dendropJiilus,  presents  a  remarkable  form  of  nerve 
system  widely  differing  in  complexity  and  arrangement  from  that 
of  any  other  known  Planarian.  In  the  expanded  or  lobed  anterior 
portion  of  the  body  (the  so-called  head)  is  situated  a  nerve  ring 
closely  resembling  the  oesophageal  ring  of  the  higher  worms,  and 
from  this  pass  posteriorly  two  nerve-trunks  joined  by  commissures 
or  ganglia  (?),  strongly  suggesting  the  segmented  arrangement  of 
the  nerve  system  of  the  Annelids. 

This  form  of  nerve  system  suggests  two  very  interesting  questions : 
Are  the  land  Planarians  progressing  toward  a  segmented  type,  or 
are  they  degenerations  from  such  a  type  ?  The  fact  that  the  complete 
oesophageal  ring  does  not  surround  the  (psophagus  and  that  the 
mouth  is  situated  some  distance  posterior  to  it,  would  lead  to  the 
supposition  that  the  present  mouth  is  not  the  primitive  one  and  that 
the  oesophageal  ring  indicates  where  that  primitive  mouth  once  ex- 
isted. The  speaker  was  inclined  to  believe  that  this  form  of  nerve 
system  indicated  rather  a  degeneration  from  a  higher  type  than  an 
evolution  toward  a  more  complex  one. 

He  inclined  to  believe  that  the  specimen  under  consideration  re- 
presents a  new  species  of  the  genus  Bipalium,  When  in  the  ex- 
tended condition  it  measured  nine  and  a  half  inches ;  before  the 
loss  of  its  posterior  end  it  was  probably  ten  or  eleven  inches  in 
length.  In  breadth,  in  its  extended  condition,  it  measured  one- 
seventh  of  an  inch  ;  in  thickness  about  one-tenth  of  an  inch.  The 
expanded  head  was  roughly  semicircular,  measuring  one-fourth  of 
an  inch  across  and  one-fifth  of  an  inch  in  length,  i.  e.  from  what 
might  be  called  the  neck  to  the  anterior  margin.  As  far  as  discov- 
erable by  means  of  a  hand-lens  no  eye-spots  or  ocelli  could  be  de- 
tected, but  these  may  exist  and  if  so,  will  be  revealed  by  sections 
when  examined  under  a  higher  power. 

*  J.  G.  Dalycll.  Observations  on  some  iiiterestinjj  Phenomena  in  Animal 
Fhjpsiology,  exhibited  by  several  species  of  Planariae.     Edinburgh,  1814. 

*  L.  K.  Schmirda.  Neue  wirbellose  Thiere,  beobachtet  und  gesammelt  nuf 
cioer  Reise  am  die  Erde.  Band  I.  NeueTurbellarien,  Rntorien  und  Anneliden. 
Erne  Haclfte.     Leipzig,  1861.     Pages  36  and  37,  Plate  VIII,  fig.  83. 
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The  tail  is  rounded  aod  not  poiuted,  as  in  most  of  the  species  of 
this  genua ;  the  body  in  the  extended  condition,  does  not  taper  but 
hulda  the  same  breadth  and  thickiieaa  from  the  neck  to  the  end  of 
the  tail.  The  ground  color  of  the  animal  is  grayish-yellow,  which 
is  traversed  by  five  longitudinal  black  bands,  the  central  one  being 
the  broadest  and  those  at  each  side  of  this  quite  faint.  The  exter- 
nal bands  are  marginal  from  the  neck  sojne  distance  backward, 
whence  they  run  inside  the  margin  to  the  tail  where  they  join.  The 
two  pairs  of  lateral  bands  coalesce  at  the  region  of  the  neck  and 
none  of  the  bauds  are  extended  into  the  expanded  head  which  di0er3 
from  the  rest  of  the  animal  in  being  of  a  grayish  color. 

Stimjwon's'  species,  B.  virgatum  I'rora  Loo  Choo,  seema  to  be  most 
nearly  related  to  this  supposed  new  species.  The  cnlors,  however, 
differ,  the  median  band  passes  into  the  head  and  the  margins  of  the 
head  and  neck  are  thickly  set  with  ocelli.  This  species  is  small, 
measuring  only  two  inches  in  length. 

The  name  Bipalium  manubriatum  was  proposed  for  the  iiew 
species  of  which  an  anatomical  description  and  figures  will  pro- 
bably be  published  at  a  later  date. 

Note  on  the  Boring  Sponge  of  the  Ogsler. — Prof.  Leidv  remarked 
that  in  a  recent  letter  received  from  Mr.  H.  J.  Carter,  of  England, 
the  able  authority  on  the  Fortfera,  he  had  directed  his  attention  to 
a  catalogue  of  sponges  collected  by  Mr.  Willcox  on  the  coast  of 
Florida  published  in  our  Proceedings,  1884,  p.  202,  in  which  he  in- 
dicates the  usual  massive,  solid  forniof  Aa^/iyrtM  GrifiUlisii,  Bk.,  as 
the  boring  s|ionge  of  the  oy.-^ter  Ch'oiia  eelaln,  and  further  points  out 
a  branched  tubular  variety,  the  same  lis  that  described  later  by  I'rof, 
Ijcidy  as  Clioiia  jihnlira,  under  the  name  of  "  rnmatuhulata." 

In  a  ro(«nl  "  Report  on  the  Porifeni."  by  R.  Hanitsch,  of  Liver- 
pool, received  fnini  the  author,  bo  agrees  with  the  s]K;aker  and  Mr. 
Carter,  that  the  boring  sponjrc  of  the  oyster,  both  of  onr  siiores 
and  those  uf  Knrope,  iind  tin-  nuissive  fiirnis,  represented  by  the 
Hiplti/rm  ilrijHIIifn  of  Bowcrbank,  all  behnig  to  the  one  species, 
the  Clioiiu  ffl/iil'i  of  tiriint. 


rr;rinuAi!Y  24. 
Dr.  I)ANri:i,  G.  HrMNT.iN  in  the  chair. 


Twentv-llvo  poisons  pre 

A  I  :ipi'r  .Tiliilcd.  ■■  Va-\ 

by  J.  r:.  Ives,  Husi.resciit 


oilenns  and  .\rlhropods  fmni  .lapii 
for  piililiciition. 
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Tlic  death  of  William  Ma»toy,  a  n]enil)or,  February  16th,  was 
■niHHinced. 

The  following  were  electee!  niemljers : — Wm.  S.  Stewart  M.  I)., 
Ileiirv  T.  C^oatefi,  Richanl  I).  Barclay,  Wm.  C\  Carrick  and  Samuel 
N.  Rhoadn. 

Thr  following  were  ordered  to  be  printed : — 
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A  BEVIEW  OF  THE  CBETACE0U8  MAMMALIA.^ 
BY   HENRY    FAIRFIELD  OSBORN. 

In  July,  1889,  I  received  a  copy  of  the  "  Discovery  of  the  Creta- 
ceous Mammalia"^  by  Professor  O.  C.  Marsh,  and  shortly  after- 
wards wrote  to  the  author  calling  attention  to  all  the  points  in 
which  it  appeared  to  ine  he  was  mistaken  and  suggested  that  he 
should  revise  the  paper  himself. 

This  was  a  year  and  a  half  ago.  In  the  meantime  the  paper  has 
been  widely  distributed  and  its  facts  have  been  accepted  without 
question  by  many  who  have  no  special  knowledge  of  the  Mesozoic 
mammals  and  with  considerable  hesitation  and  criticism  by  those 
who  have.  I  refer  especially  to  the  notices  by  Lydekker,'  Lemoine,* 
Cope*  and  Dames.*  It  seems,  therefore,  that  it  is  now  best  to  care- 
fully review,  in  a  manner  which  cannot  be  misunderstood  either  by 
the  author  or  by  others,  what  appears  to  me  to  be  one  of  the  most 
remarkable  contributions  to  palaeontology  ever  published.  Criti- 
cism can,  of  course,  be  based  only  upon  the  published  diagnoses, 
descriptions  and  figures  in  comparison  with  our  present  general 
knowledge  of  these  early  mammals.  Other  evidence  is  promised  by 
the  author  and  I  venture  to  predict  that  it  will  confirm  the  greater 
part  of  the  conclusions  reached  in  this  review. 

First  as  to  extent  and  general  character:  the  conspectus  of  the 
author  impresses  us  that  this  fauna  is  not  only  highly  varied  but 
contains  forms  which  are  mostly  new  to  science.  Four  orders  are 
believed  to  be  represented,  the  Allotheria,  Pantotheria,  Marsupialia 
and  Insectivora.  The  autiior  finds  six  families  among  the  Allothe- 
ria alone,  four  of  which  are  new  ;  five  new  families  in  all.  Sixteen 
new  genera  and  twenty-seven  new  species  are  described.  All  of  the 
types  are  isolated  teetli,  excepting  those  of  Camptomus.  With  the 
exception  of  TlalodoUj  Cimolomys  and  DipriodoUy  only  one  tooth  of 

^  Presented  to  the  Society  of  Morpliolo^ists,  Hosion,  Dec.  30di,  1890;  to  the 
Academy  of  Xaliiral  Sciences  of  Piiiladelpliia,  Tuesday,  Jan.  20th,  1891. 

'  "  The  Discovery  of  the  Cretaceous  Mammalia."      O.  C.  Marsh,  American 
Journal  of  Science,  Paits  I.  and  II.,  July  and  August,  1889. 

3  Manual  of  Pahxontoloi^y,  Vol.  II,  p.  12G8. 

"*  Academy  of  Sciences,  Paris,  March  3d,  1890. 

*  American  Nalurahst,  June,  1889,  p.  49(>. 
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each  species  is  described,  t.  e,  from  different  parts  of  the  jaws,  and 
we  are  given  to  understand  that  the  associated  teeth,  found  with 
each,  will  be  described  in  the  Memoir  now  in  preparation  by  the 
writer  under  the  auspices  of  the  United  States  Geological  Survey. 

Before  this  varied  faunal  table  is  generally  adopted  into  palieon- 
tological  literature,  let  us  examine  the  author's  types  and  diagnoses, 
keeping  in  mind  the  present  state  of  knowledge.  Previous  litera- 
ture has  apparently  not  been  consulted  by  the  author  except  in  the 
matter  of  nomenclature.  The  result  is  that  some  well-known  prin- 
ciples which  govern  the  extremely  complex  and  confusing  dentition 
of  the  Multituberculates  are  let\  out  of  consideration  entirely,  as 
well  as  some  of  the  main  characters  of  the  dentition  of  the  Mesozoic 
mammals  in  general,  and  some  characters  which  enable  us  to  dis- 
tinguish between  the  teeth  of  mammals  and  those  of  reptiles  and 
fishes.  As  regards  the  Multituberculates  (Allotheria),  it  is  now 
well  known  that  their  teeth  show  the  following  characters : 

1.  The  rows  of  tubercles  in  the  true  molars  of  one  jaw  fit  into  the 
longitudinal  grooves  of  the  molars  of  the  other  jaw.  2.  In  some 
fiunilies  there  are  three  rows  of  tubercles  and  two  grooves  in  the  up- 
per molars  and  two  rows  with  one  groove  in  the  lower  molars  (Pla- 
giaulacidae)  ;  in  other  families  there  are  conversely  two  rows  above 
and  three  below.  3.  In  every  known  species,  the  last  molar  is  in- 
▼ariably  simpler  than  the  penultimate  molar  both  as  to  length  of 
crown  and  number  of  tubercles.  4.  That  the  premolars  are  of  two 
types:  a.  trenchant,  6.  tubercular.  When  tubercular  they  can  be 
distinguished  from  the  molars  by  the  absence  of  grooves,  or  closure 
of  the  grooves  by  tubercles.  5.  The  primary  function  of  the  inci- 
lors  is  to  pierce  the  food,  the  secondary  function  is  to  facilitate  the 
backward  motion  of  the  jaws  as  in  the  rodents. 

As  regards  the  ordinal  terms,  Allotheria  and  Pantotheria,  they 
have  not  as  yet  been  defined^  or  adopted.  The  former  is  equivalent 
to  Multituberculata  which  has  been  defined  and  is  now  in  general 
use.* 

A,    MULTITUBERCUL.\TE    FORMS,    (AlLOTHERIA.) 

1.  Clmolomys  gracilis^  (PI.  II,  figs.  1-4),  described  as  an  upper 
molar;  first  referred  to  2Vi7y/odo7ih*(iae  (Owen),  subsequently  to  new 

*  Sec  Oslx>rn,  •*  Mesozoic  Mammalia,*'  p.  1257. 

*  See  the  works  of  Lydekker,  Lemoine,  DSderlein,  Trouessart,  Schlosser,  Os- 
k«n  and  others. 
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familjr  Cimolomidae. — Comparing  this  type  with  the  upper  molar  ol 
Neoplaffiaulax'  Lemoine,  we  find  it  is  a  first  upper  molar  ol 
one  of  the  Plagiautucidae,  Gill. 

2.  Cimolomys  belliu,  (no  figure),  the  type  ia  referred  to  a  distioc) 
apeciea  of  Citnolomys. — The  description  and  meas  lire  men  ts  indicate 
that  itiaa  second  upper  molar  ofG  gracilU. 

3.  Cimolomyg  digona,  (PI.  VII,  figs.  1-4),  the  type  is  described 
aa  an  iip|)er  molar  of  a  third  species  of  this  genus,  referred  to  the 
Cintolomidae. — It  is  an  upper  molar  of  one  of  the  Plagiavlacidae. 

A  premolar,  (PI.  VII,  figs.  13-16),  is  rightly  described  as  an  up- 
per premolar  and  correctly  associated  with  this  genus,  (compare  fig. 
19,  Lemoine'). 

4.  Cimolodon  nitidta,  (PI.  11,  figs.  5-8).  The  type  is  described 
as  an  upper  molar  representing  a  new  genus  and  family,  the 
Cimolodonlidae. — Comparing  it  with  the  lower  molars  of  Ptilodiu,' 
Cope,  it  is  evident  that  the  type  is  a  first  lower  molar  of  one 
of  the  Plagiaulacidae. 

5.  Nanomys  minutus,  (PI.  11,  figs.  9-12),  the  type  is  described  a£ 
a  laat  upper  molar  of  the  left  side  and  referred  to  the 
Canolodontidae. — A  comparison  with  Ptilodttt  shows  that  it  is  ■ 
last  lower  molar  of  the  right  side,  belonging  to  one  of  the 
Plagia  v  lacidae.' 

«.  Ha/odon  mdpfia,  (PI.  Ill,  figs.  11-13).  The  tyjw  is  a  fourth 
lower  premolar  rightly  referred  to  one  of  the  Pliigiauladdae. 


A  su|ie; 


'  ■■  Kiuile  5Ur  le  Ncoplagiau 
i.  Soc.  Ucol.  lie  France.  Feb.  12, 
'  Op.  dl.,  PI.  VI,  fig.  1' 


(PI.  Ill,  figs.  1-3)  is  referred  to  this  S|>ecie3. 
— It  apparently  belongs  to  a  much  largei 

7.  Hiihdon  serr'am.  (PI.  III.  figs.  14- 
17).  The  ty|)C  is  a  fourth  lower  premo- 
lar, a  smaller  species  rightly  referred  to 
one  of  the  Plagiaiilacidae. 

A  superior  incisor,  (PI.  III.  figs.  14- 
17)  is  referred  to  this  species. — It  appar- 
eutly  belongs  to  a  larger  form. 

It  is  a  well  known  fiict  that  the  uppei 
molars  of  the  PlngiauUieidne  liave  lhre« 
ulaK  .le  la  1-aunc  ICccneiiiferieure  elc."     Bull,  H 


a  four  inlernal  and 


I'l.  VI,  fig.  17. 

rnal  Lubercles 


'V  ^'f'^ft 


I 


x^^^^^     WHmmmt^m"  ""^  «.«v..w-.      * —  j. 


the  author.     This  gives 
us  the  characters  of  the 
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TOWS  of  tubercles  while  the  lower  molars  have  but  two,  and  that 
the  cuspe  of  the  lower  rows  fit  into  the  valleys  of  the  upper  teeth. 
This  is  beautifully  demonstrated  in  the  author's  own  figures  as  here  re- 
produced and  r<earranged  in  figure  2 ; — a  is  the  type  of  Cimolomys 
frociliBy  which  fits  upon  c,  the  type  of  Clmolodon  nitidus ;  while  b, 

the  type  of  Nanoviys  min- 

lit  lis  would   probably  be 

found   to   coincide   simi- 

^  .^^^    Inrly    with   the    type   of 

WJI  x4  ^yA      Cimolomys  beliuSy  unfor- 

\^^         m*  jn^         ^^'  tunately  not  figured  by 

Kg.  ..     U^ptr  and  lower  Molars  of  Cimolomys.  n,olarS  of  wliat  WHS  pOSSi- 

{(jimo\ovtCv\^t\ya^  Cimolomys  gracilis,     (Cimo-  ,.                                    ,  ^. 

lodoniidae),   3,    Cimolodon   nitidus  c,   Nanomys  bly  a  new    genus    (Cimo- 

minutus.     After  Marsh.     All  type  specimens.  lomys)  of  the  Plagia  it  la- 

Mae,  intermediate  between  Plagiaulax  with  three  well  developed 
premolars,  and  Ptilodus  with  one  large  and  one  extremely  small  pre- 
molar. This  genus  cannot  at  present  be  defined,  because  so  far  as 
we  can  compare  the  molars  and  premolars,  they  closely  resemble  in 
size  and  development  the  corresponding  teeth  of  Ptilodtcs.  The  pre- 
molars of  this  genus  are,  of  course,  found  in  the  species  of  Hahdon, 
The  premolar  referred  to  H.  serratus  agrees  best  in  size  with  the 
molars  of  C,  gracilis. 

The  accompanying  restoration  of  the  upper  and  lower  jaws  of 
Cimolomys  gracilis  shows  the  various  relationships  of  this  animal  as 
given  in  the  above  diagnoses  by  the  author : 

• r Cimoloinys  gracilix  '\ 

GtrSztz)  K  C  Ciniolomidae. 


Cimolomys  bellus 
)0^-    Kanomys  minutus 

(     serratus— «— — '   ^     *- Cimolodon  nitidus 


.... ^    Halodon     -"TK     I  ^  Cimolodontidae. 


Fig.  3. 
Upper  and  lower  molars  and  premolars  of  F  Cimolomys^  in  position. 

These  relationships  will  probably  be  increased,  rather  than  dimin- 
ished by  future  discoveries/  As  it  is,  an  upper  and  lower  jaw 
referred  to  three  families,  five  genera  and  five  specieslis  without  pre- 
cedent. 


^  See  AUacodon  lentus  which  belongs  either  to  this  genus  or  to  Meniscoessus, 
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8.  Dipriodon  robiistM,  (PI,  II,  figs.  13-15).  The  type  U  proba- 
bly correctly  described  as  a  last  upper  molar  of  the  left  side  ;  it  ia 
referred  to  a  new  fiimily  the  Dipriodontidae. 

9.  Dipriodon  lunaiui,  (PI.  II,  figs,  16-18).  The  type  is  rightly 
descril)ed  aa  a  first  or  secoud  up[>er  molar. — Keeping  id  mind  the 
larger  size  and  greater  complexity  of  the  more  anterior  molars,  there 
ia  no  ground  lor  referring  it  to  a  new  apecies. 

10.  Trlpriodon  coelaiM.  (PI.  II,  figa.  19-21).  The  type  is  de- 
scribed 0.4  a  first  upper  molar  and  is  referretl  to  a  new  fam- 
ily the  Tripriodontidai — It  resembles  in  the  arrangement  of  its 
denticles  the  loner  raohirs  of  Siereojuai/tiw,  and,  as  shown  be- 
low, is  a  last  lower  molar  belonging  to  the  genus  Meiiueoet- 
«(M,  Co|»e. 

11.  Selenacodon  fragilis.  (PI.  II.  figs.  2-2-24).  The  type  is  de- 
scribed as  an  upper  mohir  distinguished  by  crescentoid  tuber- 

clea  from  the  foregoing. — It  is  an  anterior 
M^K^  lower  molar  belonging  to  the  genua  Men- 

^9&  12.  Selenacodon  brevis,  (PI.  VII,  figs.  9-12). 

Fig.  ja.  The  type  is  described  as  an   upper  tooth 

Meim^cussus  jonquil-     ^nnnTeat\\  from  the  left  side.— As  theaccom- 

tiis.  Cojie      Type.     An        rl  .       "  _  .       -i 

inferior  mular  s  ^.  pniiving  figures  allow,  il  agrees  in  every  detail, 

;c|il  ilio  c!<>;rrpe  of  wear,  with  tlii'  type  of  Menineoessuf  conqniflua. 


■).  *■    IripiiodoH  loflalu]. 
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The  lower  incisor  (PI.  VIII,  figs.  1-3)  is  probably  correctly  re- 
ferred. 

13.  Tripriodon  eaperatus  (PI.  Ill,  figs.  18-20).  The  type  is  cor- 
rectly described  as  a  lower  incisor.  No  ground  is  assigned  for  re- 
ferring it  to  a  new  species.  Similar  incisors  of  smaller  size  (PI.  Ill, 
figs.  21-22  ;  PI.  VIII,  figs.  1-3)  are  referred  respectively  to  Tripri- 
odon eoelattis  and  Seleiiacodon  brevis. 

This*  collection  of  molars  demonstrates  that  Menu€oessuf*y  like 
StereoffncUhtis,  belongs  to  a  family  in  which  the  tubercles  are  cre- 
sceDtoid  and  arranged  in  two  rows  in  the  upper  molars  and  three 
rows  in  the  lower  molars.  This  is  admirably  shown  in  theauthor'sown 
figures  as  rearranged  in  figure  4.  a,  The  type  of  Dlpriodon  robus- 
tut  is  seen  to  fit  upon  6,  the  type  of  Tripriodon  coelatus.  d,  and  c, 
belong  to  older  individuals  but  the  worn  cusps  and  valleys  coincide ; 
they  are  respectively  the  author's  types  of  Dipriodon  lunatuSy  and 

a  molar  referred  to  Sel- 
eiiacodon fragills  as  it 
agrees  exactly  with  the 
type  except  in  point  of 
wear. 

The  lower  incisor, 
type  of  Tripriodon  cap- 
eratuSf  corresponds  in 
size  with  these  mo- 
lars, the  two  smaller  in- 
cisors, referred  to  T  coe- 
latus and  Selenacodon 
brevis,  have  the  same 
shape  and  grooved 
sides.    (1)  When  these 

';\}^^x\nc\yotoi Na/odonserraius,'"  d,  '«' Lower  inci:?ors  are  placed  side 
Jncisor  of  Selenacodon  brevis^     Afier  Marsh.  i         •  ,  .      /. 

bv  side  as  in  fiixure  o 

with  the  upper  incisors  referred  by  the  author  to  Halodon  sculptus 
and  Halodon  serratus  we  olxserve  that  the  longitudinal  and  trans- 
verse diameters  of  the  crowns  and  fangs  coincide  exactly  in  meas- 
urement, rendering  it  highly  probable  that  they  belong  to  the  same 
species.  (2)  The  question  is,  do  these  teeth  belong  to  IModon  or 
Meniseoesms  f    We  observe  that  the  lower  incisor  associated  with 


«..  ^ 


•"•-^  -  -. 


tf.  •*  Upper   incisor  of  Halodon   sculptus ;  "    b, 
"Lower  incisor  of  Tripriodon  caper alus,"'  ivpe;  c. 
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V  A.      -ff"^'"''"*/"™'"""  (PI-  VIII,  figs.  32-35).  baa 

K  nL     the  euamel  coiilined  to  a  band  aa  Id  Ptilodiu 

JM WW  '^^  Neoplagiaulax.  It  is  smooth.  It  is,  there- 
ill  ■  ■  '**™'  P™bable  that  all  these  striated,  completely 
(n  ^  ^9  enamelled  incisors  belong  to  JIfeHWMiessiu.  (3) 
'j^  '  ^^  When  moreover  it  is  seen  that  these  incisors  are 
far  too  large  to  be  associated  with  the  premo- 
'^f  lars  of  jy,  aeulplus  and  H.  serrattu,  we  have 
DipriidoH  roius/us.  further  grounds  for  associating  them  with  Men- 
■istoesgus  with  which  they  agree  in  size.  The  tooth  assigned  by  the 
author  as  the  upper  incisor  of  Dipriodon  robvttuii  apparently  l>e- 
longs  to  a  reptile.  It  is  unlike  any  incisor  hithertu  found  with  the 
Multituberculata. 


Toolh  determined  .ns 


Ilftludon  eculpluB  . 

DipriodoD  lunalne. 

■ipriodoD  capentlm  . 
TripriodontidM. 

""m 

) 

■nitcei 

-Wfy^g^^       Tri|)riodoii  cuelatoi 
'; Sa1en<UM>doii  fisgili: 

Fig- 6.    Upp«»dl<,. 

The  accompanying  restoration  is  based  upon  the  foregoing  consid- 
erations and  shows  tliat  according  to  the  author  the  relationships  of 
MenUcoSssvt  are  as  varied  as  those  of  its  contemporary,  Cimo/omys, 
including  three  families,  four  genera  and  seven  species. 

14.  AUncodonlenliisnndA.ptmilmil'l.  VIII.  figs.  22-2(5-31). 
The  tyjx's  are  described  iis  upper  molars  of  a.  genns  related  to 
A/lodon  and  Bnloihn  and  .referred  to  th^  Allodoniidne.- — It  is  a  uni- 
versal characteristic  of  the  molars  of  the  Multituberculata  that,  as  the 
grooves  are  adapted  lo  fore  and  aft  wear,  the  tubercles  are  arranged 
on  iho  sides  ;  in  the  type  of  Allacodon  a  tubercle  stops  the  valley  ; 
these  ty|ies  are  uimdapted  lo  fore  and  aft  wear,  they  arc,  therclure, 
probably  premolars  and  belong  either  with  .\feniKmi'gxiiei<r  Vim- 
oliimyf.  or  ]iossibly  with  some  other  genus,  the  molars  of  which  are 
not  represented  in  llii<  collection.  Ujiper  premolarsof  this  lyjie  are 
seen  if)  f.7ii>(/,r,  I'i>|H' ;  B<A<ido'),Ov.'in;  anil  (Vcu'icodoH,  Marsli. 
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r:^ 


15,  Oraeodon  ancepSf  (PI.  VIII,  figs.  13-16).     This  type  is  rightly 

described  as  a  premolar,  but  no  grounds  are 
given  for  considering  that  it  belongs  to  a  dis- 
tinct genus  and  species. 

16.  Camptomus  amplus,  (PI.  V,  figs.  1-2). 
A/lacodon  Untus,  The  type  is  a  scapula  with  which  are  associated 
After  Marsh.  Types,  other  bones.  calcaneum,  astragalus,  interclavicle. 
No  grounds  are  assigned  for  separating  these  remains  from  genera 
founded  upon  the  teeth. — The  astragalus  bears  the  same  proportion 
to  the  molar-teeth  of  Meniscoesstis  that  we  observe  in  Polymastodon ; 
it  is  also  apparently  perforated.  The  afiSnities  of  these  forms  to  the 
Honotremata  have  been  observed  by  Cope;  the  coraco-scapular  facet, 
therefore,  strengthens  the  supposition  that  some  of  these  bones  at 
least,  belong  to  Menucoessus,  In  any  case  they  cannot  be  considered 
as  good  types. 
This  completes  the  Multituberculate  forms. 

B,    Trituberculatk  Forms. 

17.  Dryolestes  tenaxy  (no  figure).  The  type  is  a  lower  jaw  with 
a  mylohyoid  groove,  in  which  the  number  and  character  of  the  teeth 
''cannot  be  determined."     The  author's  reference  is  provisional. 

18.  Didelphops  (Didelphodon)  vorax,  (PI.  IV,  figs.  1-3).  The 
type  is  an  upper  molar,  distinguished  from  Dldelphys  by  interme- 
diate tubercles. — This  character  does  not  separate  it  from  the  large 
number  of  trituberculates  with  similar  molars ;  the  genus  is,  therefore, 
undefined  at  j)resent.  The  other  species  D.  ferox  and  X).  compttis 
are  also  undefinable. 

19.  Pediomys  eleganSj  (PI.  IV,  figs.  23-25).  The  type  is  an  upper 
molar. — It  is  not  distinguished  generically  from  Didelphodon. 

20.  Cimolesies  ciirUis  and  indsus,  (PI.  IV,  figs.  8-18).  The 
types  are  lower  molars. — Like  Didelphodon,  these  forms  cannot  be 
defined,  they  are  tuberculo-sectorial. 

It  is  evident  that  we  have  here  remains  of  two  distinct  and  prob- 
ably new  genera  which  may  be  accepted  without  definition. 

C.     Incertae  sedis. 

21.  Stagodon  nUor,  (PL  VII,  figs.  22-25).  Theitypes  are  a  few 
teeth  with  single  fangs,  referred  to  a  new  family  the  Stagodontidae, 
—They  do  not  resemble  the  teeth  of  any  known  mammal  although 
described  as  having  two  fangs,  which  are,  however,  not  shown  in  the 
figures.     The  premolar  associated  is  distinctly  mammalian. 
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(PI.  Vni,  iigB.  4-12).  The  types  are  com- 
pared to  the  molars  of 
Chiytoeh/orit. — They  do 
Dot  Iiear  the  most  remote 
resemblance  to  the  molan 
of  Chrytoeklorii  or  any 
other  known  mammal. 
Prof.  Dames  considers 
After  Matsii.   Type*,    that  they  belong  to  the 


ft 


,  Siagodon  niior. 


Cyprinoiil  fishes.' 

The  above  types  do  not  resemble  in  the  most  remote  degree  the 
moliirs  in  either  the  muUituI>crcul&te  or  trituberculate  series — the 
only  two  mammalian  series  hitherto  represented  in  all  the  disco v> 
ericsof  Mesoz.)icor  Eocene  times.  Norhave  they,  as  figured,  any  of 
the  charaeteriiitit's  which  we  expect  to  find  in  mammalian  teeth.' 
They  iihimld.  therefore,  be  considered  either  as  reptilian  or  icthyop- 
sidan;  we  cannot  agree  with  the  author  that  they  are  "evidently 
mamniulian." 


The  above  niialysis  muybcsummurizeil  under  the  following  heuds, 
we  lirui  ih:it  liic  author  has  :  1.  Sepiinitcd  jiarUs  which  evidently  he- 
loti-  tn-ftliiT.  .;,;,.  vi.rious  icetli  of  C\m.d.,m<ix  iind  .1A>.,1>0.  w.m;  'I. 
Uriitfd  pure-  (vhirli  iii>piireiitly  or  cc-rtaiiily  ilo  n..t  bflong  logt-lher, 
r'td.-.  ihc  lari.'!.'  ii]i[ht  i(ifi..iijr.-  with  Cimolomi/f.  t!ic  rei>tili;in  or  tish 
[.iul;,r  nf.V(";/"'/'"i  "itli  a  ■.i:iniiii;.liiin  pron.oh.r.  the  rcpliliiin  fmlh 
ii'  iiti  ii].i«T  iiuisnr  of  Difrio'loii ;  ■',.  M^t„-\:iU-<\  or  idoiititicd  n-pli- 
Ii:ni  ..r  i.'lbyi.p-i.li.n  itvlli  ii<  riiariir»!ili;irL,  ri,!,;  l'hU<r,.<l.n.  Sl.,g.>d-m 


Till'  bir; 


f  I>.  < 


1.  Tb.'  t.Tnis  pn^oVrujiio.!  by  ..tbi'r  mctbor.-. 
■J.  Th..  l.-nii-  foiitKb'.l  upori'dilferciit  parts  of  the 
.n.l  tin-  hir::.  ly  ].r,'...vi.pif.l  by  the  .iiithor  bir.is.'lf. 
:!.  'I'll.-  t.■rlll^  f..,ina.d  iijM.u  inipcrr.-ft  or  iiidrfinilc 
A.  'flu.  t.Tiiis  fMun.k-.!  n]K)n  rfi.tiliiin  or  ictliy..p>idi 


:  writer  i:*  ilierofore 
\Vi;  riLLisi  eliiuinate  : 
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A.  Allotheria. 

1.  Cimolomidae. 
Cimolomjs  gracilis 

belius 
"  digona 

2.  Chnolodontidae, 
Cimolodon  nitidus 
NaDomys  roinutus. 

3.  Plagiauladdae, 
HalodoD  sculpt  us 

**        serratus 
**        formosus 

4.  Dipriodoniidae. 
Dipriodon  robustus 

"         lunatus 

5.  Tripriodontidae. 
Tripriodon  coelatus 

"  cape  rat  us 

Selenacodon  fragiiis 
"  brevis 

6.  Allodontidae. 
Allacodon  lentus 

*'  pumilus 

?Camptomu8  amphis 
?Oracodon  anceps 

?  B.  Pantothkria. 

?  7.  Dryolestidae, 
?  Diyolestes  tenax 

C.  Marsupialia. 

Didelphops  vorax 
"  ferox 

"  comptus 

Cimolestes  incisus 
**         curtus 

D.  iNSECnVOKA. 

Pediomys  elegans 

E.  InCERTAE  8EDIS. 

8.  Stagodontidae, 
Stagodon  nitor 
Platacodon  nanus 


NATURAL  SCIENCES   OF  PHILADELPHIA.  133 

=   A.     MULTITUBERCULATA,  Cope. 


l.lPlagiaulacidae  Gill. 

Oimolomys,    Marsh,    two  or 
three  species. 


/  2.  Stereognathidae,  fam.  nov. 
MeniscocssuSy  Cope,  two  spe- 
cies. 


Probably  preoccupied. 

Indefinite  types  or  preoccupied. 

Indefinite  type. 

B.^Order  indeterminate=Creodonta, 

Insectivora  or  Marsupialia. 
:         DidelphopSy  Marsh,  two  species- 
:         OimoleateSy  Marsh,  ?  species. 

Not  defined. 


Founded  upon  Reptilian  or  Ic- 
thyopsidan  teeth. 
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This  reduces  the  Cretaceous  mammals  described  id  these  two 
papers  to  one  well  deWrmiced  order  or  sub-order,  two  well  deter- 
mined families  and  four  or  five  genera,  one  of  which  can  bow  bti 
well  defined  (^fet^itcoi■»s^u)  while  the  remainder  are  probably  dis- 
tinct genera  which  we  mar  be  able  to  define  by  the  acquisition  of 
more  mat«rial  {Cimolomya,  Dideiphopt  and  CimoUtte*').  There  ia 
no  question  that  the  majority  of  the  remaining  generic  names  are 
synonyms  altliough  it  is  quite  possible  that  some  of  the  types  de- 
scribed, sucli  as  Oraeodon  and  Pediomyt  may  be  found  to  represent 
distinct  or  new  genera. 


It  niuv  be  said  that  this  analysis  baa  almost  entirely  eliminated 
the  work  of  the  author.  This  unfortunately  is  what  is  necessary  if 
we  would  render  this  contribution  of  any  permanent  value  in  palae- 
ontology. We  are  then  left  with  a  series  of  teeth  which  represent 
rare  skill  on  the  part  of  the  collector  and  are  figured  with  remark- 
able uc(  iiracy  hy  thr  draughtsman.  A  few  points  of  interest  upon 
the  collection  as  a  whole  may  be  mentioned. 

Tlie  }fiiltilubercHliitii.  The  pre [wnde ranee  of  teeth  belonging  to 
niomhcrs  of  this  order  would  appear  to  indicate  that  it  flourished 
during  ihin  ]>eriod.  Cimolomi/^  represents  ii  connecting  form  between 
I'l-rj-.'txi,^.  iipiHT  .Iur;w-ie.  with  thrw  ].roninlurs.ii.<l  /W/Wu^of  the 
l,.«-.-tlv«viiewiil.uv<,.  ■nR-..nalU--i,*pene.-.''./„mo*.,s,i.p[mrently 
hus:iMn:iii>i:r.".v.'M.])unlli,-tuurlhi)rciiio)jirusivcoi>scrvein/'(.7o./.M, 
.md  lb.-  tir>l  luivr  iiiohir  has  tv.-n  more  tul»T<'lr:<  ihnn  we  find  in 
ll„-  .-„ir.-=|>nudiii.i;  t.H.lh  of  the  lower  Eoc-ue  genus.  These  gn>oves 
:iu<l  luin.rries  mark  tlio  Mit-i-  ..f  .lcv,-lopme.il,  an<l  it  would  aj.iM'iir 
tliiU  I  i,,..,/.,,,,;,.'  U  iio[  far  ivuioved  from  /'///.»/«»  ;  this  reh.liou  can 
ouly  \n-  il.-!.Tiiiiu...l  l.y  ill.-  .ii.-rovery  of  aiMilioual  te.ab,  «e  muv 
tlo.l  [hat   Cm..',.,,,;/:.  1ms  a  lar::>'  lliird  prviiioiar. 

Au.iihiT  iui.-re,iirig  faet  i-  iliiit  .VeHi>o.^j»«  clo,-s  not  hi^long  wiili 
Ih,.  rh-iUn,l.,.-:.h,.-.  „-  I,:.-  l>.-i_-ii  -.-mTiilly  .■.upiiosni  liillicrl...'  hut 
si Id  apiiareiilly  l»-  j.lae,.|   wiih   N/ <■ /'^ r, '/».,//, „..  (with  wjii.-li  its  re- 
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There  are  thus  apparently  only  two  families  of  the  multitubercu- 
lates  represented  here  unless  as  the  author  has  suggested,  Allacodon 
belongs  to  the  Bolodontidae,  We  have  yet  to  find  the  successors  of 
the  Triiylodontidae  and  predecessors  of  Polymastodon  and  Chirox  of 
the  lower  Eocene.* 

As  for  the  trituberculate  forms  there  are  evidently  two  distinct 
genera  which  probably  belong  to  different  families.  The  types  of 
Didelphopt  and  Cimolestes  closely  resemble  molars  found  respec- 
tively among  the  Mesodonta,  the  Creodonta,  Insectivora  and  Mar- 
eupialia.  Their  systematic  position  is,  therefore,  very  uncertain 
from  this  evidence.  They  mark,  however,  a  very  great  advance 
upon  the  Jurassic  forms  in  tooth  evolution.  We  find  in  Didelphops, 
the  earliest  low-crowned  tri tubercular  molar  which  has  been  ob- 
tained, with  one  or  two  intermediate  tubercles,  while  the  lower  mo- 
lar is  the  earliest  quinquetubercular  tooth  known.  The  Clmolestea 
molar  is  tuberculo-sectorial  and  presents  a  less  marked  advance 
upon  Jurassic  tooth  types,  but  has  nevertheless  a  broad  talon,  with 
both  the  entoconid  and  hypoconid  developed,  whereas  all  Jurassic 
forms  present  the  hypoconid  only. 

T)ie  bones  of  the  appendicular  skeleton  present  a  number  of  very 
interesting  points,  some  of  which  the  author  mentions ;  these  are, 
the  coracoid  facet  upon  the  scapula ;  the  interclavicular.  We  note 
also  the  flat  astragalus,  without  a  neck,  apparently  perforated  by  an 
Ez^tragalar  foramen,'  and  with  a  broad  cuboidal  facet  as  well  as 
the  navicular  facet.     The  calcaneum  has  a  narrow  sustentaculum. 

We  look  forward  with  great  interest  to  Part  III  of  this  series  of 
papers,  as  the  collection  is  a  most  valuable  and  interesting  one,  and 
the  above  review  is  not  intended  in  any  way  to  depreciate  the  impor- 
tance of  an  increased  knowledge  of  the  Cretaceous  mammals. 

'  The  nearest  resemblance  to  Folymastodon  is  that  observed  in  the  striated 
k>wer  incisors  here  copied  in  6gure  5.  This  genus  will  undoubtedly  be  found 
represented  in  these  beds. 

•  The  observation  rests  solely  upon  the  figure.  All  astragali  of  the  lower 
Eocene  display  this  foramen. 


FBOCKEDINOH  OF  THE  ACADEMY  OP  [1S91. 


QEOLOQICAL  BEBEASCHEB  IH  TTTCATAH. 
BY    PROF.   ANQELO    HEIL.PRIN. 

The  observations  recorded  in  the  following  pages  were  made  ia 
the  early  spring  of  1890  in  the  course  of  the  explorations  by  the 
Expe(!itioii  organized  under  the  auspices  of  the  Academy  of  Nat- 
ural Sciences,  The  points  of  investigation  are  included  between 
Progr&so  on  the  northern  coast,  the  cave-region  of  Culcehtok  (in 
the  first  range  of  hills)  on  the  southwest,  Lubna  on  the  south,  Tun- 
kas  (on  the  Valhidolid  roiid)  on  the  east,  and  the  Portofoilam 
(Silam).  So  far  iis  I  know,  no  critical  examination  of  the  geologi- 
cal features  of  any  portion  of  this  region,  or  indeed,  of  any  part  of 
Yucatan,  had  been  made  prior  to  our  visit.  Unfortunately,  want 
of  time  did  not  permit  us  to  penetrate  beyond  the  range  of  moun- 
tains (Sierra  de  Yucatan)  above  referred  to,  but  from  information 
received  from  various  sources  and  from  the  general  lay  of  the  land, 
I  am  led  to  believe  that  much  or  most  of  the  re^on  beyond  pos- 
sesses the  same  general  geognostie  features  as  those  which  charac- 
terize the  country  traversed  by  us. 

Of  the  few  travelers  who  have  succeeded  in  penetrating  into  the 
deep  interior  of  Yucatan,  there  is  scarcely  one  who  has  given  even 
lis  mtn-h  us  a  hint  of  the  geology  of  tiie  country  :  but  njore  sur- 
prising yel,  even  the  geography  of  the  region  is  unknown.  The 
traveler  has  but  to  consult  the  latest  nia[>s  of  the  peninsula,  official 
and  unoHicial,  to  see  how  varied  a  course  might  be  picked  out  be- 
tween almost  any  two  ]»)ints  that  are  somewhat  removed  from  one 
another.  A  direct  course  of  40-50  miles  may  differ,  according  to 
the  ma]w  used,  by  fully  10  or  20  degrees  of  the  compass;  mountain 
chains  may  have  to  be  crossed  or  not,  just  as  it  suits  the  convenience 
of  the  traveler  in  his  choice.  Lakes  appear  in  one  chart,  and  they 
arc  replaced  by  water-courses  in  another;  or  both  are  entirely 
wanting  in  a  third.  Towns  and  roads  appear  where,  in  reality, 
there  is  hut  a  wilderness,  with  })c)ssibly  a  traversing  mule  or  deer 
path.  Even  the  principal  range  of  liills,  that  which  runs  in  a 
N,  W.— S.  K.  line  from  beyond  Ticiil  in  the  direction  of  Pcto, 
and  culminates  in  an  elevation  of  approximately  900  feet,'  is  wholly 

1  llei^Tiiilnci  l™o,i,ttriLilly  l.y  Mr.   K.l»;u<l  II.    Iliomii-oii.  U.  S.  C>nsul  .it 
Meiiila  ;    llie  pi-itioii  of  lliji  mosl  elevaie'i  ptiint  i-.  iioi  far  fmm  Xul,  a  few  Itaaues 
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omitted  from  some  maps,  while  it  is  deflected  at  a  right  angle  on 
other  maps;  again,  the  chain  frequently  appears  supplemented  or 
replaced  by  a  S.  W. — N.  E.  chain  terminating  at,  or  passing,  Val- 
ladolid.  It  is  difficult  to  account  for  these  geographical  aberrations. 
The  map  accompanying  Stephens'  work  (1843)  is  in  a  general  way 
accurate — much  more  so  than  most  recent  maps — and  the  position 
of  the  principal  mountain  mass  is  given  in  its  nearly  true  points. 
That  remarkably  accurate  observer  also  omits  the  non-existent 
rivers  and  lakes,  making  exception,  however,  in  favor  of  the 
actually  existing  lake  (southeast  of  Peto)  of  Chichenkanab. 

Our  scanty  knowledge  of  the  interior  of  Yucatan  is  doubtless  due 
in  principal  part  to  the  difficulty  (or  assumed  difficulty)  of  pene- 
trating into  the  region  of  the  revolted  Mayas.  It  is  currently  be- 
lieved that  no  white  man,  except  at  extreme  risk  to  his  life,  can 
penetrate  into  the  interior  eitlier  from  the  west  or  from  the  north  ; 
but  the  experience  of  Consul  Thompson,  as  proved  by  his  travels, 
shows  that  good  judgment  and  a  knowledge  of  the  Maya  language 
may  effectually  protect  a  non-Mexican  from  the  dangers  of  assault 
which  are  certainly  intended  to  be  directed  solely  against  the  Mex- 
icans and  their  supporters — in  other  words,  against  those  to  whom 
the  revolted  Indians  decline  to  recognize  allegiance.  The  so-called 
**  wild"  Indians  of  the  interior  are,  in  fact,  identical  with  the  Mayas 
of  the  north,  and  in  their  behavior  to  strangers,  except  to  Mexicans, 
they  are  as  peacefully  inclined  as  are  their  (supposed)  more  highly 
civilized  brethren  of  the  north.  Hence,  it  is  not  difficult  to  enter 
their  country  from  the  side  of  the  British  possessions,  i.  c,  from 
Balize.  It  is  from  that  side  that  Dr.  Gaumer,  the  well-known  col- 
lector of  birds  (now  a  resident  of  Izamal),  and  his  wife  penetrated. 

First  after  Stephens  to  make  an  extended  tour  through  Yucatan 
was  Captain  Lindesay  Brine,  R.  N.,  who,  in  the  early  part  of  1870 
(January  30th  to  April  8th)  traversed  the  region  from  Guatemala 
to  Bisal.  A  brief  account  of  this  journey,  entitled  "  On  the  Ruined 
Cities  of  Central  America,"  is  published  in  the  Journal  of  the  Royal 
Geographical  Society  for  1872  (vol.  XLII).  No  geological  facts 
are  given  in  this  paper,  but  there  is  a  suggestive  reference  to  the 
coDservative  or  preservative  character  of  the  climate,  which  may 
have  some  bearing  upon  the  determination  of  age  of  the  prehistoric 
ruins^  It  has  been  urged,  and  seemingly  with  much  force,  by  those 
who  uphold  the  comparatively  recent  construction  of  these  buildings^ 
that  the  sharp  aretes  or  cornices  which  still  ornament  the  exterior 

10 
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walU  cniiiiot  be  of  great  antiquity,  since  continued  expoeure  to  at- 
mospheric ioflucDces  would  in  a  comparatively  brief  period  turn 
rounded  edgei'  and  corners.  In  examining  the  walb  of  Uxmal  I 
was  e3|)ccially  struck  with  the  knife-edges  which  mark  lung  courses 
of  murblc,  an  straight  and  clean  as  though  they  had  been  laid  in 
onr  own  generation.  I  wo3  immediately  impre!«ed  with  this  cir- 
cumiitancc  as  strong  evidence  tending  against  great  antiquity.  But 
in  the  light  of  what  Captain  Brine  says,  I  am  not  sure  that  thisevi- 
dciice  of  ilself  carries  much  weight.  Thus,  it  is  asserted  by  ihis 
traveler,  that  he  "  found  the  names  of  Stephens,  and  Catherwood, 
and  I'liwling,  which  were  written  apparently  with  a  hit  of  charred 
wood  oil  the  inner  surface  of  the  entrance  archway  [at  Palenque], 
lis  fresh  as  when  rirst  done  in  1840" — i.  e.,  thirty  years  previous. 
Thi.i  is  certainly  a  most  extraordinary  instance  of  resistance  to  at- 
mospheric influence!'. 

Of  the  very  few  references  touching  the  physiography  of  Yucatan, 
the  most  important  are  contained  in  a  pa[>er  by  Dr.  Arthur  8cbott 
on  the  coast  formation  of  the  north,  published  in  Petcrmann's 
Mittheilungcn  for  18()6.'  In  this  paper  the  author  discusses  the 
nature  of  the  long  sea-dam  (sand  and  shell  dune)  which  skirts  the 
coii.'l  for  u  length  of  ^onie  1711  mile.'',  and  of  the  brackish  water-Klri|> 
or  lagoon  wliiili  ii  cuclo.se.-:.  The  double  fornmtion  is  nttribntcil  to 
lliL'  nril:ii:<.tii-tic  .■fleets  of  llic  scu  lui.l   of  ibi-  Mibtcrrjuieun  (or 
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way  between  Merida  and  the  north  coast,  12-15  feet,  and  at  Pro- 
greso,  on  the  coast,  0. 

I  determined  the  depth  of  the  cenotes  about  Merida  and  found 
it  to  be  approximately  as  stated  by  Schott.      But  it  is  beyond  ques- 
tion that  the  water-level  in  the  cenotes  generally,  except  possibly  in 
the  case  of  a  few  that  are  not  very  distantly  removed  from  the  sea, 
has  no  connection  with  the  level  of  the  sea.      This  is  shown  by  the 
condition  of  the  aguadas,  or  larger  basins,  where  the  level  of  the 
water  is  far  from  constant,  and  varies  within  very  broad  limits.     The 
same  condition  is  illustrated  by  some  of  the  deeper  caves,  such  as 
Bolonchen,  for  example,  in  which  frequently  no  water  of  accumula- 
tion is  met  with  until  a  level  seemingly  considerably  below  that  of 
the  sea  is  reached.^ 

In  any  consideration  of  the*  geognostic  features  of  Yucatan,  three 
distinct  regions  of  the  country  must  be  recognized :  the  lowland 
plains,  the  mountains  (perhaps  more  properly  designated  hills),  and 
the  submerged  plateau  which  gradually  shelves  into  the  Gulf  and 
is  known  as  the  Yucatan  Bank.  The  last,  in  whatever  way  it  be 
considered,  is,  it  appears  to  me,  geologically  a  part  of  the  continent- 
al area. 

The  lowland  plains,  lying  north  of  the  Sierra  de  Yucatan,  rise 
gradually  as  we  proceed  inland  from  the  coast-border  at  the  rate, 
perhaps,  of  a  foot  or  a  foot  and  a  half  per  mile,  which  is,  of  course, 
considerably  less  than  the  pitch  of  the  sea-floor  injmediately  north 
or  west  of  the  peninsula.  But  in  this  feeble  rise  of  the  land  we  have 
DO  positive  indication  that  it  is  the  normal  of  elevation,  as  denuda- 
tion has  doubtless  done  something  to  level  the  country  since  its 
emergence  from  the  sea.  But  from  such  stratigraphical  correlation 
as  we  found  possible  to  make,  it  would  seem  that  the  leveling  has 
been  insignificant,  and  perhajis  not  sufficient  to  materially  alter  an 

*  Stephens  gives  the  depth  to  which  he  descended  in  the  cave  of  Bolonchen 
as  approximately  450  feet  (*•  Incidents  of  Travel  in  Yucatan,"  II,  p.  162,  1843). 
Uiifonunately,  there  are  no  data  at  hand  for  determining;  the  elevation  of  Bolon- 
chen itself,  but  inasmuch  as  the  town  lies  considernbly  to  the  south  of  the  Sierra, 
on  the  north-and-south  line  of  Ticul,  and  as  the  absolute  elevation  of  the  Sierra 
itself  is  here  only  about  450  feet,  as  we  determined  by  means  of  a  very  sensitive 
aneroid  liarometer,  the  position  cannot  be  more  than  100-1100  feet  above  the  sea, 
if  it  is  that  much.  The  elevation  of  Ticul,  which  lies  at  the  north  foot  of  the 
Siena,  is,  as  I  am  informed  by  Senor  Antonio  Fejardo  (a  long-time  resident  of 
the  town),  approximately  90  feet.  Probably  the  elevation  of  Bolonchen  does  not 
difler  greatly  from  that  of  this  town.  It  would  thus  seem  that  there  has  been  here 
coitsiderablc  subsidence  since  the  formation  of  the  cave. 
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original  relief.  At  the  present  time  the  absence  of  running  stTeBou 
wou)d  naturally  largely  check  surface  degradation,  but,  on  the  other 
hani),  nn  equivalent  in  part  would  be  obtained  from  the  sinking  of 
the  floor  over  the  miinerous  limestone  caverns  with  which  the  coun- 
try abounds.  At  Merida,  wme  23  miles  from  the  north  coast,  the 
genera!  elevation  is  about  28-30  feet  above  the  sea,  at  Ticnl  about 
60-!l0  feet,  and  at  a  point  on  the  Merida-Sotuta  railroad,  one-half 
mile  east  of  Tekanto,  42  feet.'  A  line  drawn  from  Progreso  to  the 
crest  of  tfie  hills  immcdiutely  south  of  Ticul  would  give  a  gradient 
appro iciiiintely  equal  to  that  of  a  line  of  similar  length  projected 
northward  from  Progreso  over  the  submerged  plateau. 

The  rock  formation  over  the  greater  part  of  the  |>laina  is  that  of 
a  gray  or  white  shell  limestone,  highly  indurated  or  sub-crystalline 
in  local  areas,  but  rarely  to  the  extent  of  obliterating  its  fossilifer- 
ous  character.  Secondary  ilepositions  of  calcite,  In  the  form  of 
veins,  crystals  and  nodular  musdes,  arc  abundant.  Where  less  com- 
pact the  rock  may  be  said  to  be  a.  moss  of  loosely-united  shells,  ft 
condition  that  is  best  shown  in  the  superficial  layers.  Good  sections 
of  the  rock  are  seen  only  in  the  ivalls  of  the  aguadas  and  cenotes 
and  in  a  number  of  railway  cuts  which  traverse  it  both  in  a  N, — S, 
aiui  K.— W.  line ;  the  rock  surface  is.  however,  visible  over  a  very 
largo  port  of  its  extent,  belnir  but  scantly  covered  with  soil  and  su|>- 
poriing  only  an  iiidiflcrcut  vcgetjitiou.  Its  dccoiiipo^^ilion  hus  lil>- 
cnitiHl  hir^'c  ijuiinlitie^of  red  e:irlh.siiuil.ir  to  tluil  whidi  is  found  in 
our  own  nrirlhcrn  region  (tcrnt  rnmi)  nod  on  coral  isl.inds  (f.  j..  the 
Hcrniud^H.  liuliamiis),  and  which  is  s<-eriiiu;;ly  a  roiduul  product 
rc]irc-^'rititig  impuritiei'  of  one  form  or  atiolhcr  which  were  iiitro- 
du<-c<l  into  the  linjcMonc  at  the  time  of  its  forimition.  The  great 
.pi;inliiy  <if  tlii^  im].urity.  wliich  coii-titiilcs  mucli  or  most  ..f  the 
soil  i>r  tin-  i-oiiniry,  iiikcii  in  conjuncti'in  with  the  circumstance 
thai  ilic  ii]in.':-tonc  is  of  sliiillow-Wiiicr  formation,  suggests  the  notion 
that  tlii.-  iron-impurity  is  a  product  of  the  vok-iniic  discharges  which 
for  li  I'litg  period  of  time  visited  the  region,  and  must  have 
coiiiril.otcd  a  vast  amount  of  oxydiKalile  material  to  that  which 
\v:ls^lo^^ly  m-cumulaling  ilitough  the  agency  of  organic  forces  in 
till'  llulf  l>:i;in.  The  surface  of  llic  limestone  is  eaten  out  into 
irregular  knolls  and  hollows,  which  become  more  pronounced  oa 
iiland  from  the  northeri]  coast. 
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The  |MileoDtological  evidence  of  the  fossiU  contained  in  the  lime- 
Aune  l^  to  the  effect  that  the  hitter  belongs  to  two  fieriods  of  peolo- 
fical  time,  the  Pliocene  and  the  Post-Pliocene,  but  stratigraphically 
it  I*  not  eaAV  to  draw  a  line  of  demarkation  l)etween  the  two  forma- 
Uomt.  It,  indeed,  a|>|)ean§  as  though  the  Po!$t-Pliocene,  except  in 
the  coaHal  area,  were  f>reM.'nt  only  in  patches*,  having  been  removed 
ihrouirh  atmospheric  decay  and  denudation.  It  is  in  most  pla(*eii 
eflhily  dii^tiiiguiiihed  by  the  large  nunil>er.H  of  Venus  eiincellatit  which 
fill  the  nx'k,  makiiii^  a  true  Venus  caneellaia  l>ed,  f^uch  ax  I  obiterved 
eipping  the  Pli(»cene  IkmLsou  the  Cah>osahatchie,  Florida,  ju.*«t  l>elow 
Fort  Thom|i!(«>n.  The  ImmIs  occupy  riiniilnr  fiositions  and  hold 
equivalent  n>lutions  to  the  c*onstruction  of  the  land,  and  may,  there- 
fore, lie  c*on.<(idere4l  as  counterparts  of  an  identical  fornuition.  At 
Fort  ThonifiMin  the  YViiim  bed  is  found  at  an  elevation  of  some  24 
feet  above  the  K*a,  a  few  feet  less,  i)erhaps,  than  the  level  which  the 
tame  In'd  liold.^  in  the  ex|M)sed  walls  of  the  i*enot4*x  at  Merida.  At 
the  railroad  station  of  San  Ignario,  al>out  half  way  l>etwe4*n  Merida 
and  ProgreH),  the  Mtme  U'd  has  fallen  to  a  level  of  alHMit  14  fi^et ; 
it  is  there  crowdrd  with  the  shells  of  its  distinctive  fossil,  one  of  the 
oiMt  abundant  of  the  (iulf  Mollus<*a.  We  found  the  same  fossil 
equally  abundant  on  the  roadway  l)etwc*en  Kansakhab  and  ,)ilam, 
at  fNiint<*  Vl-\'i  miles  or  less  in>m  the  coast,  and  not  unlikely  this 
whole  northern  ^-l«>|»i*  In'tween  the  coast  and  some  tiiUn^n  miles  in- 
land is  a  Post-Plio(viie  j»urfaet».  The  low  exjMisun's,  however,  do 
Dot  make  this  nbsolutely  cUMir,  nor  do  they  |H.'rmit  us  to  ^ay  just 
bow  much  further  the  s:ime  de|»o4its  extend.  Post-PlitNviie  ca|>- 
pin;;**  continue  at  least  as  far  as  Merida,  and  not  improbably  outero|M 
vill  In*  found  nnich  further  in  the  interior.  But  as  hitn  l>e* 
ion*  Imm'U  renuirked,  the  rl<»se  connection  existing  U'tween  the  PoKt- 
PlitNvne  und  Pliocene  de|M>}»its  does  not  iH*rmit  a  sharp  clitien*ntia- 
tion  of  th**  tw(»  srries.  At  fir.'«t  glan(*e.  irnhH^l,  I  assumed  that  the 
«h«»le  nortliern  plain  \\x\>  a  nM*ent  formation,  but  a  closer  examina- 
tion nf  tin*  t*<»<«<*il  remain^  Iravei*  no  floul>t  that  the  major  formation 
is  the  Plinivrn*,  \^hieh  is  hen*  and  there  covered  or  oliM^uretl  bv  more 
nN*««nl  d«'|Mi^it^. 

My  exaniinatiot)  of  the  Pli«H*ene  ariMi  was  made  at  several  |M)ints 
in  anil  about  Mi-ndti,  in  tiuinerou4  cuttings  along  the  line  of  the 
Meriila  Kulkini  Kailr<»ad.  «>n  \\\v  line  «>f  the  railnmd  conneet- 
in*^  th''   eipital    «'ily    willi    Tieiil,    all   alniii;  the   traverse   U't^^ren 

erida  and  Tunk:t*<     *«oni«'  twentv  miles  K.  S.  K.  of  Ixamal — and 
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at  various  points  between  Tekanto  and  O'llam.  The  rock-formation 
over  ull  this  area  is  largely  uniform,  and  shows  frequent  recurrence 
of  the  same  fossils;  there  is  no  question,  therefore,  of  its  identity 
throughout.  I  euj<);red  special  advantages  for  studying  fresh  mate- 
rial in  the  cutting  which  was  beiug  made  at  the  time  of  our  visit 
eastward  of  Tekanto,  in  the  railroad  section  connecting  this  town 
with  Ixamal.' 

The  following  is  a  list  of  the  fossils  that  I  have  thus  far  been  able 
to  identify  from  the  rocks  of  this  formation  ;  the  species  preceded 
hy  an  asterisk  are  non-living  or  Pliocene  forms,  the  remaiuder  live 
in  the  adjacent  seas. 

Prom  the  R.  R.  cutting  (Camp  Glenn)  one  and  a  half  tniles  east 
of  Tekanto  r 


Peeten  nucleus. 

Vmu8  mercenaria. 

Pecten  n.  sp. 

Venua  eancellata. 

Anomia  nmplext  {*A.  Riiffinir) 

Marginella  apieina  T 

Plicalufafilamentoga. 

*Turrilella  peratteniiaia. 

Lvcina  reticulata. 

*TurrHeUa  aptealU. 

Area  Adatrm. 

Bulla  Itriata. 

From  a  rock  outcrop  west  of  Izamal ; 

*Amusaivvi  Mortoni. 

From  the  cenotes  near  Merida : 

'■"^Pecten  n.  s]i.                                        Venus  Lisleri. 

Perleii  iiwlen.t  (digloeutng).                   Venus  cunrellata. 

tiirdinm  'w-'irdin.                              \ 

From  a  railroad  cutting  about  half-way  between   Merid 
Ticul : 
Perlen  uuclfv.                                     .    Curdnim  miignnm  f 

Peeien  sp.  in.let. 

Curdiiim  vmricatiim  T 

f-p.  iudet. 


Miirer  SnUetimi 


y  ofMeridii: 

'  ^Avitiminm  Mortoni. 
Plieiitnla  filnmentoia. 
Area  Dvthityenii. 


1  Jolin  \V.  Glenn,  Eiieiiicer 
Mis.  Glenn  for  many  f:icil.- 
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*Arca  sp.  indet. — Very  close  to  A.  incongrua  and  A,  acalurina 
(from  the  Pliocene  of  Florida),  but  differing  in  the  greater 
width  of  the  ribs  and  in  the  absence  of  the  intercostal  line. 
The  specimens  are  in  the  form  of  impressions  and  do  not  per- 
mit of  characterization. 

Area  rhombea, 

^Pectunculwi  sp.  indet. — Seemingly  different  from  any  of  the  liv- 
ing species. 


Lucina  tigrina, 
^Lucina  discijormu, 
Lucina  Pennsylvanica. 
Cardium  serratum, 
Cardium  muricatum. 
Cardium  isocardiaf 
Chdma  arcinella. 
Vemui  viercenaria, 
Venus  Mortoni. 


Artemi»  discus, 
Macoma  contracta. 
TelHna  sp.  ? 
^Fnlgur  rapum. 
Do  Hum  perdix. 
Oliva  liternta, 
Cyprcea  sp.  indet. 
Pyrula  reticularis. 
Siliquaria  sp.  indet. 


Fulgur  rapum,  Turritella  perattenuata,  T,  apicalis,  Ostrea  meri- 
dionalis  and  Lucina  disclformis  are  forms  which  I  have  previously 
described  from  the  Pliocene  deposits  (the  "  Floridian")  of  the  Ca- 
loosahatchie.*  Amussium  Mortoni^  also  found  in  the  Caloosahatchie 
deposits,  is  a  well-known  fossil  of  the  Carolinian  Miocene,  and  rep- 
resents the  recent  A.  (Pleuronectes)  Japonica  (from  which  it  difiers 
mainly  in  the  disposition  of  the  interior  ribs).  Besides  the  species 
above  enumerated,  the  rocks  in  nearly  all  cases — at  least,  when  they 
are  largely  fossiliferous — contain  almost  numberless  impressions  of 
a  Venus,  so  far  as  I  know,  not  now  living,  whose  nearest  analogue 
api^ears  to  be  Venus  cribraria  of  Conrad,  a  Miocene  species  of  the 
Atlantic  border  of  the  United  States. 

The  exact  position  in  the  Pliocene  series  which  these  Yucatau 
rocks  hold  cannot,  perhaps,  be  stated,  but  they  with  little  doubt, 
correspond  at  least  in  part  with  the  series  occurring  in  Florida 
which  I  have  designated  the  "  Floridian."  It  is  true  that  the 
number  of  extinct  species  of  the  mollusks  is  seemingly  less  in  the 
Yucatan  rock  than  in  that  of  Florida,  but  it  should  be  said  that  in 
addition  to  the  forms  above  enumerated,  there  are  a  considerable 
number,  occurring  mainly  in  the  condition  of  unrecognizable  casts, 
which  may  largely  represent  extinct  specie.4.     The  number  of  corals 


*  •*  Explorations  on  I  lie  West  Coast  of  Florida  and  in  the  Okeechobee  Wilder- 
ness."— Trans.  Wagner  Free  Institute  of  Science,  vol.  1,  Phila.,  1887. 


I 


144  FROCBEDIKGa  OF  TBB  ACADEKT  OP  [189k 

futind  ussociatcd  witb  the  moUnscan  remiiina  wa.'s  eieeedingly  lim- 
ited ;  indeed,  it  was  only  after  long  searcli  that  I  detected  their  ex- 
istence at  all.  I  [licked  out  a  good-sized  chiinp  of  Poriteg  from  a 
cutting  on  the  Merida-Tieul  railroad, and  found  n  few  simple  corals 
ekswhen-.  Tliey  represent  only  a  sporadic  growth,  and  I  could 
nitwhero  lieterniine  any  evidences  of  reef-structure. 

The  Mountain  Reoion. 
The  rock -formation  of  the  Sierra  de  Yucatan  differs  in  many  par- 
tieulars  from  that  of  the  basal  plain.  The  surface  rock,  forming 
the  crest  and  the  slopes  on  eitiicr  side — ^presumably  an  anticlinal 
strncture— isafairly  compact  red  or  reddish  limestone,  which  seeam 
to  rest  at  nearly  all  places,  as  we  had  occasion  to  observe  in  the 
caves  of  Calcehtok  and  I^Jtuii,  on  a  semi-crystalline  white  or  gray 
marble  or  on  an  exceedingly  fine  grained  cream  limestone,  some- 
what resembling  in  texture  true  lithographic  stone.  A  brecciated 
limestone,  coulaining  fragments  of  tlie  last  mentioned  rock,  occurs 
at  intervals  along  the  base  of  the  hills,  and  we  also  found  it  among 
the  rocks  used  in  the  construction  of  the  buildings  (now  mins)  of 
Lalma.  I  am  not  absolutely  certain  as  to  the  age  or  even  as  to  tlie 
general  nature  of  the  red-rock.  The  brecciated  masses  are  almost 
undoubtedly  of  marine  origin,  and  they  give  evidence  of  the  en- 
croitches  of  tbe  sea  after  the  underlying  rock  had  nut  only  been 
formed  but  been  converted  into  its  present  semi-crystalline  condi- 
tion. In  other  words  the  present  range  of  hills  probably  by 
that  time  already  existed.  It  is,  however,  less  clear  that  the  red  or 
reddish  rock  which  extends  away  from  the  base  of  the  hills,  but 
forms  tbeir  sloj>es,  is  uf  marine  origin.  Its  universality  would  seem 
to  indicate  that  it  was  of  this  nature,  but  at  many  places  where  I 
examined  tt,  on  and  off  the  crests  of  the  hills,  it  bore  suspicious 
marks  of  being  a  disintegration  product,  which  had  subsequently 
linilergone  cementation.  The  only  fossil  that  I  found  in  it,  on  any 
surface  exposure,  was  a  Helix  (probably  identical  with  a  species 
now  living  in  the  same  region),  which  was  obtained  from  near  the 
summit  of  the  pass  between  Ticul  and  Santu  Elena,  at  an  absolute 
elevation  of  perhaps'300  feet.  It  occurred  in  a  thoroughly  hard 
rork,  but  this  circumstance  is  in  ilself  no  proof  of  actual  antiquity, 
since  in  a  purely  calcareous  region  such  as  this  one,  rock  cejnenta- 
tioN  is  a  rapid  process,  as  we  bad  occasion  to  observe  in  the  terres- 
trial ( fossil ifcrous)  limestone  now  forming  near  a  quarry  about  two 
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miles  south  pf  Ticul.  In  the  red  rock  which  in  the  cave  of  Calceh- 
tok  overlies  the  gray  limestone  I  found  the  imjiression  of  a  single 
gasteropod,  which  I  should  unhesitatingly  refer  to  a  terrestrial  form, 
and  to  a  genus  of  Pupidae  close  to  Maci'oceramvs,  if  indeed,  it  is  not 
Maeroceramus  itself*  I  could  find  no  vestiges  of  marine  mollusks, 
but  yet  they  may  well  occur  in  other  parts  of  the  rock,  and  it  would, 
perhaps,  not  be  safe  to  conclude  that  the  entire  red-rock  is  of  ter- 
restrial origin,  or  that  it  represents  a  single  type  of  formation. 

No  doubt  attaches  to  the  heavily-bedded  gray  and  white  limestones 
and  marbles  which  are  so  well  exhibited  in  some  of  the  deeper  caves, 
«uch  as  that  of  Calcehtok,  for  example.  The  mouth  of  this  cave, 
according  to  a  rough  approximation,  is  some  200  feet  above  the 
sea.'  At  a  depth  of  some  50  feet  the  red  limestone  appears  in  a 
solid  mass,  and  beneath  it  we  reach  the  crystalline  limestones,  which 
are  disposed  in  layers  of  10-15  feet  thickness.  Fossils  are  not 
abundant  in  this  rock,  and  Col.  Glenn,  who  had  explored  this  cave 
on  a  previous  occasion,  was  of  the  opinion  that  no  fossils  were  to  be 
found  in  it.  After  considerable  search,  however,  we  discovered  a 
few  in  an  indifferent  state  of  preservation,  and  still  later  some  whose 
characters  were  sufficiently  defined  to  permit  us  to  determine  their 
relationship.  Among  these  are  a  Pecten,  with  little  doubt  Peeten 
nucleus,  the  cast  of  a  large  Marginella,  apparently  the  living  Mar- 
ginella  lahiata,  a  Potamides  or  Cerithidea,  the  impression  of  the  apex 
of  a  large  Oliva  (of  the  ty|>e  of  Oliva  Uterata),  and  a  single  impression 
of  Venus  cancellata.  While  the  above  forms  are  barely  sufficient  to 
determine  the  exact  age  of  the  formation  in  which  they  occur, 
whether  Pliocene  or  Miocene,  I  am  inclined  to  believe  that  it  is 
rather  the  former,  the  mountain-rock — semi-crystalline  or  highly 
compact,  and  but  scantily  fossiliferous — being  acompressional  alter- 
ation of  the  much  less  compact  and  highly  fossiliferous  rock  of  the 
basal  plains.  But  whether  Pliocene  or  Miocene,  I  think  it  can  be 
ail  but  positively  assumed  that  it  is  not  older  than  Miocene,  although 
it  has  been  asserted  that  it  represented  the  Oligocene  or  Vicksburg- 
ian  |)eriod.* 

*  Mr.  H.  A.  Pilsbry,  Conservator  of  the  Concliological  Section  of  the 
Academy  of  Natural  Sciences,  has  kindly  directed  my  attention  to  this  relationship. 

*  The  height  of  the  pass  leading  to  the  cave  we  determined  barometrically  to 
be  about  250  feet  alxjve  the  hacienda  of  Senor  Escalanle  (situated  at  the  north 
oot  of  the  mountains),  which  is  itself  elevated  some  00  feet.  The  total  height  of 
the  pass  is  thus  somewhat  above  3l)0  feet. 

*  Alexander  Agassiz — *•  Three  Cruises  of  the  Blake,"  1,  p.  69. 
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Th«  cave  itaelf  is  a  magiiilicent  gpccimen  of  subtertanean  arcbi- 
Uictiir^  and  in  sovenil  of  its  features  fur  sctrpa^ee  the  Luray  Cav- 
erns. The  broad  entering  arch,  a  feature  which  we  found  repeated 
in  tlie  scarcely  less  imposing  cave  of  Ijoltun.  in  tbetnoun  tains  south- 
eiiNt  of  Ticid  (or  the  hacienda  of  Tabi),  is  in  striking  contrast  to  the 
contracted  [lassu^'e  which  leads  into  the  famous  cavern  of  Vir^nia. 
Hu<;e  staliictiten  liang  from  heiglits  of  50-70  feet  or  more,  or  unite 
with  Ktidagmites  tu  form  continuous  columns  of  giant  proportinnf. 
Many  of  the:4e  mensureas  much  as  six  or  eight  feet  in  diameter,  and 
sonic  of  them  considerably  more.  Id  the  cave  orixiltun  we  mea.-'tired 
one  which  was  thirty-six  feet  in  circumterence  about  five  feet  above 
itn  bu^,  and  I  am  certain  that  there  are  others  that  are  still  larger, 
iHith  h<^re  and  In  the  cave  of  Calcehtok.  The  chambers,  especially 
in  the  lust  named,  are  im|>09ing  in  their  dimensions,  and  communi- 
cate with  one  another  hy  the  usual  clefts  and  narrows.  There  is  little 
moidtore  in  eilhcr  of  the  caves  ;  most  of  the  chambera  are  thor- 
oughly dry,  and  they  have  accumulated  extensive  deposits  of  disin- 
tegrated rock  material.  In  tlie  sliort  tinie  at  our  command  we 
could  not  explore  the  caves  to  their  furthest  limits,  but  we  saw 
enough  to  convince  us  that  their  ext«nt  was  (piit«  considerable.  We 
(lesctndtd  in  the  cave  of  Ciiliehtok  to  a  depth  of  approximately  170 
tivt.or  l<j  within  iihoiit  .10  feet  of  the  level  of  the  sea  :  uiifortunalcly 
u -h-ii-tin:.' '.r  illuniiniiting  material,  iiml  ihv  disinclin:ili..ri  of  the 
Miivii-  In  ].ruccr<l  funh.T.  prfv.^ntfd  us  fr..rn  ])ro,-ccuiing  our  M-:ir.'h 
K.  ih..  .Till  thni  «■<■  ,-lioiild   havL-  df.irod.      The  red   rock  whi.'h  we 


>r   I,<illii!j,    where.  1 
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■r,  we  fail 

>trilurn.      This    ^^-.,. 
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being  highly  fossiliferous,  and  in  lacking  the  subcrystalline  struc- 
ture of  the  latter.  The  fossils  are  unfortunately  in  too  imperfect  a 
condition  to  be  satisfactorily  determined,  but  they  are  in  part 
crowded  with  an  orbicular  Forarainifer,  or  rather,  its  impressions, 
which  measure  about  a  third  of  an  inch  in  diameter.  From  the 
form  of  the  impressions,  I  should  say  that  the  Foraminifer  is  a 
Patellina  (^Cyclolind),  AV hence  this  rock  was  obtained  I  know  not, 
hut  it  certainly  differs  from  the  field  rock  which  appears  a  short 
distance  from  the  ruins. 

The  heights  determined  by  us  on  the  Sierra  are  the  following: 
the  summit  of  the  pass  leading  over  from  the  hacienda  of  Seflor 
Escalante  (near  Calcehtok)  250  feet,  or  310  feet,  approximately, 
above  the  level  of  the  sea ;  the  summit  of  the  pass  leading  over  from 
Ticul  to  Tabi,  300  feet  above  Ticul,  or  390  feet  approximate  absolute 
elevation  ;  summit  of  the  pass  leading  over  from  the  hacienda  of  San 
Juan  to  Uxmal,  160  feet  above  the  plain.  At  all  of  these  points  the 
hills  rise  fully  50  to  75  feet,  or  more,  above  the  highest  |>oint  reached 
by  us ;  accordingly,  the  hills  immediately  south  of  Ticul  cannot  be 
much  less  than  500  feet  in  elevation.  But  as  has  already  been  said, 
the  range  further  to  the  southeast  attains  900  feet.  The  range  it- 
self is  composite  in  structure,  having  two  or  three  parallel  lines  of 
elevation  which  include  longitudinal  valleys. 

The  Yucatan  Bank. 

Little  positive  can  at  the  present  time  be  said  regarding  the  struc- 
ture of  the  Yucatan  Bank.  It  is  well  known  that  Alexander  Agas- 
sis, who  is  almost  the  only  authority  that  has  critically  touched  the 
history  of  the  Gulf  basin,  considers  it,  in  common  with  the 'similar 
formation  lying  to  the  west  of  the  peninsula  of  Florida,  to  have  been 
formed  through  a  process  of  slow  organic  accretion — the  accumula- 
tion, through  an  undefined  period  of  time,  of  animal  debris  upon  an 
early  fold  (or  bank)  of  the  earth's  crust — in  which  the  force  of  ele- 
vation has  practically  played  no  part.*  I  have  in  another  place 
discussed  the  probability  of  this  view,  and  have  stated  that  I  could 
find  no  satisfactory  evidence  in  support  of  it — on  the  contrary,  al- 
most the  only  positive  data  that  we  possess  in  the  premises  argues 

»  Three  Cruises  of  the  Blake,  chapler  III,  vol.  1,  on  •'  The  Florida  Reefs ;  " 
"Coral  Reefs  of  the  Hawaiian  Islands,"  Bull.  Mus.  Comp.  Zoology,  XVII,  April, 
1889;  and  elsewhere. 


148  FROCEEDIHaS  OF  THE  ACADEHY  OF  [1891. 

directly  against  it.'  Apart  fnim  the  noD-«videiice  we  have  in  the 
matter  of  giant  limestune  lianka  being  built  up  from  deep  water  in 
a  comparolively  brief  period  of  geological  time,  the  position  of  the 
Pliocene  and  Post-Pliocene  depusits  in  both  Florida  and  Yucatan 
shows  that  there  hna  been  a  comparatively  recent  uplift,  and  for  any- 
thing that  I  know  to  the  contrary,  this  uplift  may  have  been  quite 
modern,  and  might,  indeed,  be  progressing  to-day.  But  again,  the 
evidence  is  all  but  conclusive  that  there  has  been  recent  subsi- 
dence;' and,  indeed,  so  far  as  I  can  see,  it  is  impossible  to  say  whether 
the  last  movement  was  one  of  elevation  or  of  subsidence.'  The 
difticulties  attending  the  solution  of  thisquestion  will  be  appreciated 
by  all  geologists. 

The  complexities  that  are  involved  in  the  problem  of  the  con- 
struction of  the  Gulf  basin  are  also  a  part  of  the  history  of  the  ad- 
joining basin  of  the  Caribbean  Sea.  In  their  united  physiognomy 
the  most  distinctive  feature  is  constituted  by  the  deep  channels  of 
water  which  delimit  the  banks  that  have  been  briefly  referred  to 
and  which  are  known  to  geographers  as  the  Straits  of  Florida  and 
Bernini  and  the  Yucatan  Passage.  The  depth  of  water  in  the  former, 
whose  width  is  some  50  miles,  ia  between  2200  and  3000  feet ;  in  the 
latter,  with  a  width  of  80-90  miles,  it  reaches  1000  fathoms.  If  we 
assume  the  greatest  depth  of  the  Yucatan  Passage  to  be  at  about  its 
middle,  and  thnt  thure  is  more  or  le:^.*  of  a  i-cs'ila'-  -«I'>l'c  of  llie  bot- 
tom leading  from  either  side  to  tliis  point,  the  average  gradient  of 
the  bed  would  be  approxiniateiy  1  in  3.5,  or  about  1-50  feet  to  the 
mile.  Much  tlic  snme  profile  would  he  presented,  under  a  like  as- 
sumption, by  the  Siniits  of  Florida.  This  slope,  while  it  is  steep, 
is  not  yet  so  sleep  that  it  can  in  any  way  be  designated  precipitous. 
In  fact,  an  e<]un)  deviation  from  the  horizontal  in  ihe  ceiling  of  nu 
ordinary  nwni  would  scarcely  offend  the  eye.  If  the  Yucatan  Pas- 
sage were  drained  of  lis  water,  it  would  present  the  ap|(earance  of  a 

'  TIk'  Htrii.ud.i  Islamic:  ■■  A  Coiiuilmlhiii  1o  llic  I'liysical  History  .inJ  Z*j|. 
ttgy  n!  (lie  Somet.  Arclii|icla;;o,''  ISWl,  y\\  rjfl-lil,  73. 

!  A.  I  liave  slated  in  my  Rr]>o'l  on  Florida  ex|.loralion5  (■•  Enploralii^iis  on 
the  Wc-t  C-a-i  of  Floiidi  and  in  the  Okecclitib™  ■\ViMc[ne«,"  Tians.  Wagner 
Free  liislilulc  of  .Sdciice,  p.  15.  Phila.,  IKHT).  and  .is  .Slialer  li.i'  al-o  fnund  in  (lie 
course  of  hi.  oivn  inve^li^alions  ( Kull.  Mus.  Conip.  //mloey,  XVI,  p.  148,  ISSMI.) 

lr.in'.i;rt"i.in  and  leiroces.ion,   wliidi  has  Leen  so  forciljly  atfjiicd  by  Sues*  .iiid 
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vast  flat  in  which  the  eye  would  barely  be  able  to  detect  a  hollow/ 
Allowing  that  the  deeper  water  is  met  with  long  in  advance  of  the 
center  of  the  channel,  or  for  a  slope  of  double  intensity,  the  cut 
would  be  only  in  the  form  of  a  gently  undulating  valley,  with  noth- 
ing in  it  to  remind  one  of  a  ravine  or  gorge.  I  make  this  compari- 
son because  I  believe  it  will  serve  to  a  proper  understanding  of  the 
conditions  under  which  these  special  physiographic  features  may 
have  been  brought  into  existence. 

The  gradual  slope— for  such  it  can  really  be  called — of  the  chan- 
nel seems  to  dispose  of  the  necessity  of  invoking  (although  by  no 
means  disproving  the  condition)  the  assistance  (in  the  construc- 
tion of  the  channel)  of  either  faulting  or  fracture.  At  the  same 
time  I  believe  it  equally  disposes  of  the  notion  that  the  channel 
has  been  primarily  formed  through  the  scour  of  the  Gulf  Stream, 
as  has  been  maintained  by  Alexander  Agassiz ;  at  least  I  see 
no  grounds  for  believing  that  it  has  been  so  formed,  and  the 
fact  that  the  pitch  of  the  floor-bed  is  much  less  than  it  is  (between 
the  500  and  the  1000  fathom  contours)  along  much  of  the  adjacent 
continental  borders  where  no  currental  scour  of  any  magnitude  is 
known  argues  against  the  supposition.  The  undulation  that  is  pres- 
ent, and  concavities  of  which  form  the  two  channels  under  considera- 
tion, is  no  greater  than  that  which  ordinarily  exists  over  any  broad 
plain  or  mesa  surface  of  the  continental  areas. 

That  the  Gulf  Stream  may  now  be  to  a  certain  extent  deepening 
these  channels  is  possible,  but  this  is  hardly  likely  to  be  the  case. 
Even  if  it  be  held,  as  the  observations  of  the  **  Blake"  seem  to  make 
clear,  that  "  the  bottom  of  the  Gulf  Stream  along  the  Blake  Plateau 
is  swept  clean  of  slime  and  ooze,  and  is  nearly  barren  of  animal 
life," '  this  fact  does  not  necessarily  argue  in  favor  (»f  scour,  since 
just  in  the  path  of  the  most  rapid  current  of  this  stream,  in  the 
Straits  of  Florida,  where  the  flow  is  from  four  to  five  miles  an  hour, 
the  researches  of  Pourtal^,  A.  Agassiz  and  Murray  have  revealed 
the  presence  of  vasts  deposits  of  ooze.  It  is  further  a  suspicious  cir- 
cumstance, seeing  that  we  have  no  evidence  of  the  much  greater 
antiquity  of  one  channel  over  the  other,  that  the  Yucatan  Pas- 
i,  in  which  the  flow  is  barely  more  than  a  fourth  of  a  mile  per 


>  The  actual  t>lope  of  the  channel's  bed  is  not  as  regular  as  has  been  as- 
Hnned  in  the  aliove  proposition,  but  for  all  practical  pur|X)ses,  I  believe,  the  com- 
partoon  will  hold. 

»  ••  Three  Cruises  of  the  Blake,"  I,  p.  259. 
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hour,  ahuiild  liuve  a  depth  double  that  of  tbe  Florida  Straits,  in 
which  the  rate  of  flow,  as  hn."  already  been  seen,  ia  four  miles  hii 
.  hour,  and  more.  The  stream  with  u  relative  veloeity  of  Iti  baa 
excavated  a  channel  with  but  half  the  depth  of  that  escavated  by 
a  stream  whose  velocity  is  only  1.  Of  course,  modifying  circum- 
stances may  to  a  considerable  extent  lessen  the-  disproportion  of 
action,  but  not  sofficientlv  to  lend  anv  probability  to  the  theory  of 
Gulfscour. 

It  is  now,  1  believe,  a  widely  recognized  fact  that  the  [icninsula 
of  Florida  has  in  quite  recent  geological  tinier,  even  so  late  as  ihe 
newer  Tertiary  or  Post- Pliocene,  been  united  with  the  greater  An- 
tilles (or  at  least  with  Cuba)  and  the  Bahamna  into  one  more  or 
less  continuous  land-area  ;  the  evidence,  at  any  rate,  for  this  suppo- 
sition is  of  such  a  nature  that  it  cannot  readily  be  explaiued  away.' 
And  I  believe  it  scarcely  less  probable  that  this  connection  wass  con- 
tinued ijuite  to  the  peninsula  of  Yucatan,  although  tbe  separation 
there  may  have  begun  at  a  alightly  earlier  period.  But  it  will 
he  asked,  if  the  separating  channels  have  not  been  formed  either 
through  dislocation  (fracture)  or  the  wear  uf  the  Oulf  Stream,  in 
what  manner  has  the  existing  disruption  been  brouglit  about?  I 
think  that  the  theory  of  subsidence  offers  the  casie.-t  and  the  most 
plausible  solution  to  the  problem.  But  the  theory,  to  be  worthy  of 
confidence,  must  have  some  facts  to  support  it,  and  it  behooves  us  to 
inquire  if  any  such  exist.  As  to  a  limited  subsidence  within  a  very 
recent  geological  period  {Post- Pliocene) — sufficient,  probably,  to  ac- 
count (if  this  were  necessary)  for  the  positions  of  the  several  atoll- 
like reels  which  have  been  cited  by  the  opponents  of  the  Darwinian 
theory  of  reef-structures  in  evidence  against  subsidence' — there  is 
ample  tei^timony.  With  regard  to  the  region  of  tbe  Florldinn  pen- 
insula, I  have  stated  some  of  the  facts  in  the  Report  before  referred 
to,  and  Prof.  Shaler  has  since  the  time  of  my  explorations  obtained 
new  data  supporting  the  conclusion  I  had  arrived  at."     On  the  Yu- 

■  DeCavlro.  Bold.  Com.  Geol,  Esp.  VHl,  pp.  357-72.  1881 ;  Dana,  '■  Oiigin 
of  Coral  Reefs  nnd  Isliiuls,''  Am.  Joutn.  Science,  Srd  Ser.,  vol.  XXX,  1885  ;  Suess, 
Antlil/derErde;  Heilprin,  ■' The  Bermuda  Maods,"  pp.  2;!7-28. 

'  I  fail  to  sec  in  wlial  way  (he  Alacran  Reef,  on  [he  Yucatan   Bank,  i>  a  rrue 

^  Tlie  To|iogr.iphy  of  Florida— Bull.  Mhb,  Comp.  Eoott^y,  vol  XVI,  IKftl. 
Hcilprin  "The  Corals  an4  Coral  Reefs  of  ibe  Western  Waters  of  the  Gulf  of 
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catan  side  the  evidence  is,  I  believe,  equally  conclusive.  The 
deep  hole  of  Bolonchen,  to  which  reference  has  already  been  made, 
can  reasonably  be  explained,  if  the  measurements  of  Stephens  are  at 
all  to  be  relied  upon,  only  on  the  assumption  of  subsidence.  The 
condition  of  some  of  the  other  caves  seems  also  to  argue  in  the 
same  direction.  On  the  north  shore  the  solid  limestone  at  many 
places  abuts  directly  against  the  Gulf  waters,  or  is  even  carried  into 
them,  as  I  had  occasion  to  observe  near  the  Port  of  Oilam,  in  scat- 
tered ledges  and  boulders.  I  was  also  informed  that  in  the  course 
of  construction  of  the  long  pier  at  Progreso,  masses  of  rock,  similar 
to  that  which  is  found  inland,  were  met  with  at  various  points  off 
from  the  coast.  Of  course,  the  same  conditions  might  be  presented 
by  a  rising  surface  the  moment  we  admit  that  a  consolidated  lime- 
stone—except such  as  coral  and  oyster  reefs,  etc.,  which  are  col- 
onial accumulations  or  out-growths — may  be  formed  in  extenso  be- 
neath the  water  of  the.  sea.  I  am  not  aware  that  a  structure 
of  this  kind  has  as  yet  been  definitely  proved  to  exist.  It  is  true 
that  A.  Agassiz  asserts  that  he  not  infrequently  obtained,  by  means 
of  the  trawl  or  dredge,  "  large  fragments  of  the  modern  limestone 
now  in  process  of  formation,*'  *  but  I  do  not  precisely  see  how  this 
limestone,  "  consisting  of  the  dead  earcasse.%"  of  species  now  living 
in  the  Gulf,  would  be  differentiated  from  a  limestone  which  had 
been  placed  in  the  same  position  through  subsidence.- 

But  granting  the  full  value  of  the  evidence  favoring  subsidence, 
the  amount  of  subsidence  itself  is  not  sufficient  to  account  for  the 
existence  of  the  deep  water  between  Florida  and  Cuba,  and  still 
less  for  that  between  Cuba  and  Yucatan.  Prof.  J.  W.  Spencer,  in 
a  recent  and  very  suggestive  paper  on  **  High  Continental  Ele- 
vation ])receding  the  Pleistocene  Period,""^  has  brought  together  a 
number  of  facts,  drawn  largely  from  the  condition  of  the  (supposed) 
ancient  estuaries  of  several  of  the  American  rivers,  which,  in  the 
opinion  of  the  author,  go  far  toward  indicating  a  very  consider- 
able subsidence  along  the  American  coast,  and  it  is  well  to  in- 
quire into  the  relation  which  this  (assumed)  subsidence  nuiy  hold  to 
the  problem  under  consideration.  The  deep  submarine  channels  (or 
what  are  taken  for  them)  of  the  Mississippi,  Delaware,  Hudson  and 
St.  Lawrence  Rivers,  which  cut  into  the  90-500  fathom  curves,  are 
taken  in  part  as  evidence  of  this  submergence  ;  on  the  Pacific  side  we 

1  "Three  Cruises  of  the  Hlake,"  1,  p.  ()1>. 

'  Bulletin  (leol.  Soc.  Anurica,  1,  p.  ()5,  f/  seq. 


152  PROCEEHINOa  OF  THE  4CADKMY  OF  [1891. 

have  the  lestiraony  of  the  deep  submarine  valleyBwhich  Prof,  Dnvid- 
soii  has  described  from  the  coast  of  Caiifornia,'  and  the  fjords  and 
friths  of  Washington  and  British  Columbia.'  While  it  may  not  be 
admitted  that  all  of  the  above  deep  eul^  arc  really  old  channels, 
^eologistji  arc  more  generally  agreed  tbiit  the  one  which  hns  been  »> 
minutely  traced  by  Lindenkohl  south  of  Long  Islnnd  is  the  true 
channel  of  the  Hudson  River,"  which  terminates  at  about  one  hun- 
dred miles  southeast  of  the  present  coast  Ime,  at  a  depth  of  2t^00  feet 
beneath  the  level  of  the  sea  (or  2200  feet  beneath  the  surface  of  thft 
plain  ur  plateau  into  which  the  trough  is  cut).  It  is  wholly  improb- 
able that  this  channel  could  have  been  formed  in  the  manner  iu 
which  Ponio  geologiats  have  attempted  to  explain  the  so-called  cafiOD 
which  continues  westward  the  course  of  the  Congo,'  or  that  it  is  to- 
day being  cut  iu  the  way  that  Horntimann  found  the  rivers  Rhine 
and  Rhone  cutting  into  the  sublacustrine  deposits  of  lakes  Constance 
and  Geneva  respectively.'  But  if  not  thus  formed,  I  do  nut  see  that 
we  lire  necessarily  driven  to  consider  subsidence  as  the  only  possible 
esplnnation  of  the  occun-ence  ;  indeed,  there  are  certain  diiiiculties 
in  the  way  of  the  emergence-subsidence  theory,  especially  those  re- 
lating to  time,  which  to  me  seem  almost  insurmountable.  I'rnf. 
Dana  suggests  as  the  nioat  likely  time  for  the  emergeDOe  of  the  land, 
which  permitted  of  the  cutting  of  the  deep  HR-ward  channel,  the 
close  of  the  Jura-Trias  period  (followed  by  the  subsidence  which 
allowed  ingress  of  the  Cretaceous  waters);  Upham,  on  the  other 
hand,  would  prefer  some  portion  of  the  late  Tertiary  or  Post-Plio- 
cene.' 

'  Bull.Cplif.  Ac,nl.Sciences,II,pp,26o-G8;  seeal.opajierby  Prof.  LeConle 
"  The  Flora  of  the  Oiasi  Uland-^  of  California  in  Relaiion  lo  Recent  Clianee<>  of 
Physical  Geiigrapliy"— Hull.  Calif.  Acad.  Science-,  II,  pp.  615-21). 

»  G.  M.  Dawson :  "  Note  on  some  of  the  more  Recent  Changes  in  Level  of 
oflhe  Coast  of  British  Culunibia  and  Adjacent  Regions" — Canadian  Naturalist, 
ncwsr(„VIII,  pp.  241-25(1. 

•  Dana,  Am.  Jouro.  Science.  Dec,,  1690. 

*  Buchanan,  ScoUi.h  Geographical  Magaiine,  III,  p.  222,  1887. 

'  F.  A,  Forel.  Compies  Rend.is,  CI,  pp.  720-28. 1835.  Forel  assume^  th«t 
[lie  deep  cuUing  in  the  case  of  the  European  rivers  just  mentioned  is  largely  (or 
almost  wholly)  due  to  ihe  facl  ihal  the  water-)  of  the  rivers  are  considerably  heavier 
than  Ihose  of  the  like-^,  and  thus  sink  to  the  bottom,  scouring  there  the  surface; 
but  Ihis  condition  <tiies  not  huld  wiih  Ihe  sire^ms  discliorging  into  the  sea,  eicept 
in  so  far  as  the  added  we  ght  of  .sediment  will  conduce  towanl  sinkage. 
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It  appears  to  me  improbable  that  a  channel  dating  back  to  the 
Lower  Cretaceous  period  could  have  remained  open  to  the  pres- 
ent time ;  that  a  million,  or  possibly  millions  of  years,  should 
not  have  effaced  the  contours  of  a  river  cut  in  a  region  of  heavy 
oceanic  sedimentation  is  to  me  incredible.  And  the  more  improbable 
is  the  condition  made,  when  we  see  how  smoothly  the  subcontinental 
plateau  has  been  worn  or  filled  in  on  either  side  of  the  assumed 
channel.  Perhaps  less  objection  can  be  urged  against  the  view  of 
recent  emergence  (and  subsequent  subsidence)  which  is  held  by  Mr. 
Upham  ;  the  nature  of  the  proposition  is,  in  itself,  such  that  it  can- 
not readily  be  met  by  the  facts  of  geology.  Mr.  Upham  bases  his 
proposition  upon  the  concurrent  testimony  of  facts  presented  by 
the  eastern,  southern,  western  and  northern  waters,*  and  from  these 
he  argues  that  there  has  been  a  simultaneous  elevation  of  the  entire 
continent,  and  not  merely  one  confined  to  a  section  of  the  northern 
regions.  During  this  period  of  high  elevation,  which  is  made  inci- 
dent to  the  formation  of  the  ice  of  the  Great  Ice  Age,  the  cutting 
of  the  deep  river-channels  was  effected.  But  it  is  almost  incon- 
ceivable that  such  a  general  continental  uplift  could  have  taken 
place  without  materially  disturbing  the  courses  of  the  principal 
rivers ;  the  barest  tilting  of  the  land  would  almost  certainly  have 
changed  the  course  of  such  a  low-plain  river  as  the  Mississippi,  but 
the  river  discharges  to-day  almost  in  a  line  with  the  excavation 
which  is  supposed  to  represent  its  former  mouth  in  the  Gulf.  The 
same  holds  true  with  the  Hudson  and  the  Lindenkohl  channel. 
But  again,  the  same  difficulty,  only  intensified,  confronts  us  if  we 
assume  localized  or  regional  uplift ;  and,  further,  in  the  event  of 
such  uplift,  we  should  look  to  a  much  greater  deformation  of  the 
coast-line  than  now  actually  shows  itself.  Prof  Dana  has  called 
attention  to  one  very  serious  objection  to  the  theory  of  recent  erosion 
in  the  form  (in  depth)  of  the  Lindenkohl  channel ;  the  uneroded 
or  even  surface  of  the  plateau  into  which  this  channel  is  sunk  seems 
to  be  to  one  equally  grave. 

It  must  be  admitted  that  many  of  the  difficulties  in  the  case  dis- 
appear if,  instead  of  an  actual  rise  or  emergence  of  the  land,  we  as- 
sume an  equivalent  recession  of  the  oceanic  waters ;  indeed,  the  sta- 
bility of  river-courses  appears  to  me  a  strong  argument  against  the 
•ee-saw  movements  of  which  continental  masses  are  supposed  to  par- 
take, and  one  decidedly  in  favor  of  the  view  of  oceanic  transgres- 

'  Those  principally  which  have  been  recited  by  Prof.  Spencer. 
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sions  and  recessions  which  has  been  so  ably  formulated  by  Prof. 
Suess  ami  ihe  new  school  of  German  geologists.  But  the  removal 
of  a  difficulty  is  not  a  proof  of  a  proposition;  and  I  do  not  know  that 
there  are  any  facts  to  indicate  that  there  bos  been  a  comparatively 
recent  recession  of  tbeoceanic  waters,  beyond  the  continental  bound- 
aries, toan  extent  of  3000  feet  (vertical).  On  the  contrary,  tbe 
regular  succession  of  the  Tertiary  deposits  along  the  eastern  and 
southern  borders  of  the  United  States,  conipletlng  the  series  near  tbe 
extremity  of  tbe  Florldian  [teninsula,  and  the  regular  gradation  of 
tbe  animal  forms  which  are  contained  in  this  series,  seem  to  me  to 
point  to  an  opposite  conclusion. 

But  even  if  we  admit  all  that  the  advocates  of  river-erosion  claim 
for  these  submarine  channels,  I  think  it  still  remains  an  open  que^ 
tion  if  all  tbe  phenomena  are  referable  to  a  single  cause.  Similar- 
ity of  physiographic  feature  is  no  necessary  indication  of  equiva- 
lency in  tbe  time  of  formation  or  equivalency  in  method.  Tbe 
deep  cut  of  the  ancient  Mississippi  (or  what  is  referred  to  as  such 
by  Spencer  and  Upham)  occurs  at  about  tbe  500  fathom  curve, 
whereas  that  of  the  so-ealled  Hudson  River  Channel  marks  tbe 
8I>-100  fathom  line.  On  tbe  theory  of  river-erosion  the  formation 
of  the  Mississippi  cut,  if  we  once  admit  subsidence,  need  not  have 
necessitated  an  elevation  of  the  land  of  more  than  1200  hundred 
ieet — perhaps  not  Chat  much — as  againBt  (be  2200  required  by  the 
Hudson  Channel.  That  the  Mississippi  cut  was  not  formed  at  or 
about  the  close  of  the  Jurassic  period  is  practically  proven  by  tbe 
coincident  position  of  the  present  mouth  of  the  river  ;  it  is  all  but 
inconceivable  that  a  stream  should  find  its  way  to  an  ancient  mouth 
after  600  miles  of  its  lower  course  (as  is  shown  in  the  Cretaceous 
Mississippi  embayment)  had  been  obliterated  by  the  encroaches  of 
the  sea.  The  objections  to  ite  having  been  formed  at  a  recent  period 
of  great  elevation  have  already  been  stated  ;  the  remarkable  even- 
ness of  the  Florida  Plateau  argues  strongly  against  any  recent  up- 
heaval of  some  3-4000  feet. 

I  believe  that  the  occurrences  presented  near  the  mouth  of  tbe 
Mississippi  have  little  or  nothing  in  common  with  those  of  the 
Hudson  ;  they  constitute  a  part  of  the  physics  of  the  Gulf  of  Mexico 
as  distinguished  from  those  of  the  North  Atlantic.  Suess'  and  See- 
bach'  have  forcibly  sketched  the  relations  of  the  West  Indian  Is- 
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lands  and  of  the  mountain  chain  or  chains  which  traverse  the  lar- 
ger Antilles ;  the  parallel  drawn  by  the  former  between  the  Car- 
ribbean  Basin  and  that  of  the  Western  Mediterranean/  apart  from 
other  evidence,  leaves  little  doubt  in  my  mind  that  it  partakes  largely 
of  the  structure  of  the  latter — i,  e.,  it  is  a  sunken  area  of  the  earth's 
crust,  which  has  carried  with  it  fragments  of  a  once  continuous  or 
nearly  continuous  system  of  mountain  elevations.     Parts  of  this 
mountain  system  can  still  be  seen  in  the  chain  of  heights  (reaching 
an  elevation  of  9,000  feet,  or  more,)  which  traverses  Porto  Rico, 
the  islands  of  Hay ti,  Jamaica  and  southeastern  Cuba,  pointing  to 
continuations  in  Honduras  and  Guatemala.     The  similarity  of  the 
rock-formations  in  these  different  islands  (with  those  of  St.  Barthol- 
omew, Antigua,  etc.)  points  to  a  community  of  origin,  if  not  neces- 
sarily to  otmtinuity,  but  we  have,  it  appears  to  me,  abundant  evi- 
dence of  continuity — extending  as  far  as  Florida  on  one  side  and  to 
Central  America  and  South  America  on  the  other — in  the  relationship 
of  the  existing  molluscan  fauna  of  these  islands,  as  has  been  shown 
by  Bland,'  and  in  that  of  the  extinct  mammalian  faunas,  for  the 
elaboration  of  which  we  are  indebted  to  the  labors  of  DeCastro, 
Cope,  Pomel  and  Leidy.'    The  conformation  of  the  sea-bottom,  as 
the  soundings  of  the  "  Blake"  have  made  known  to  us,  also  indicates 
thid  connection.     It  is  probable  that  the  disruption  or  subsidence, 
or  series  of  subsidences,  which  resulted  in  the  existing  condition  of 
r^ion  did  not  set  in  until  the  close  of  the  Miocene  or  beginning  of 
the  Pliocene  period — perhaps  not  until  still  later — as  the  distribu- 
tion  of  the  extinct  mammalian  fauna  shows.      What  the  area 
of  this  subsidence  may  have  been  it  is  not  easy  to  determine, 
but  it  with  little  doubt  included  the  whole  of  the  region  of  the  Ba- 
hamas, and  probably  much  more  to  the  north.     From  considera- 
tions other  than  those  that  have  been  stated,  Alexander  Agassiz 
has  arrived  at  the  conclusion  of  a  vast  change  of  level  in  the  sub- 
continental plateau  lying  east  of  the  southeastern  coast-line  of  the 
United  States,  for  he  inclines  to  the  belief  that  this  coast-line,  opposite 
to  what  is  known  as  the  Blake  Plateau,  at  one  time  extended  seaward 
approximately  to  what  is  now  the  position  of  the  500-fathom  line. 


«  t^.  at.,  I,  p.  708. 

»  Annals  Lyceum  Nat.  Hist.  New  York,  VII,  pp.  335-61 ;  X,.pp.  311-24. 

»  DeCastro,  loc,  de.\    Cope,  Proc.  Acad.   Nat.   Sci.   Phila..  1868,  p.  313; 
lithsonian  Contributions,  1883  (1878) ;  Leidy,  •*  Mammalian  Fauna  of  Dakota 
and  Nebraska,"  1860. 


166  PROCEEDINOS  OP  THE  ACADEMY  OF  [1891. 

To  quote  tbe  language  of  this  distiuguished  investigator :  "  In  other 
words,  the  old  continental  line  extended  at  least  two  hundred  and 
fifty  to  three  hundred  miles  farther  to  the  eastward,  forming  a  huge 
plateau,  the  hundred-fathom  line  of  which  was  found  where  the 
six-hundred -fathom  line  now  runs,  and  Etretched  as  far  south  as  to 
include  the  Bahamas  and  Cuba  m  this  great  submarine  plateau.''' 
It  is  true  that  Agaasiz  recognizes  in  the  lowering  of  the  filake  Pla- 
teau— which  he  considers  to  be  a  special  formation  organically  built 
up  from  the  deep,  and  added  to  "  the  outer  edge  of  the  former  con- 
tinental plateau'" — no  evidence  of  subsidence,  but  merely  the  wear- 
ing action  or  Bcour  of  the  Gulf  Stream,  whose  operations  began  at 
about  the  close  of  the  Cretaceous  period.  But  I  can  see  no  facts 
which  support  this  double  conclusion;  on  the  contrary  there  are 
many — some  of  which  have  already  been  stated,  and  others  which 
can  be  drawn  from  the  physiography  of  the  region  lying  to  the  south 
and  southeast — which  distinctly  oppose  it.'  The  character  of  the 
Cretaceous  deposits  pretty  clearly  indicates  that  at  the  time  of  their 
formation  they  were  bounded  by  a  deep  sea,  and  that  the  Blake 
Plateau  could  not  have  been  built  up  until  a  time  much  later.  The 
fact  that  off  the  coasts  of  North  and  South  Carolina  "  small  rocky , 
banks  slightly  raised  above  the  general  level  of  the  sea-buttoni"  oc- 
cur which  seemingly  represent  "the  continuation  of  the  Tertiary 
beds  found  inland  along  the  tidjoinljig  shores,"  and  that  the  Gulf 
Stream  for  much  of  its  course  in  this  region  sweeps  over  a  bottom 
of  "  liuni  limestone'"  also  argues  in  favor  of  a  late  subsidence. 
Suess  with  more  justice,  it  seems  to  me,  argues  that  the  base  of 


1,  [>.  136. 


'  Ui. 


'  I  am  iiot  alii^ululely  cerl.-iin  as  rcgardE  AgasE,l/'s  cx]>l.inaU()n  of  Gulf 
Slream  wcii.  While  on  pp.  137  nnd  138  ihe  courie  ol  ihc  slream  is  very  definitely 
traced,  from  the  close  of  Iho  Ctelaceous  peiiod,  in  a  noillieaslerljr  direciioii  across 
wiiai  is  now  the  peninsula  of  Florida  (or  ihrougli  the  Slrails  of  Florida)  and  ihe 
lilakc  Plateau.  «e  find  on  p^ige  11.1  Dial  s  similar  slream,  al  ainul  tile  same  lime 
(or  even  later  ?),  may  have  ^viepl  ■ 
Kloriil.i,  which  did  not  then  exist,  a 
over  the  Isthmus  of  Tehuantepec,"' 
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the  Bahamas  is  a  Miocene  rock/  and  for  anything  we  now  know  to 
to  the  contrary,  the  reef-structures  may  be  imposed  upon  a  Pliocene 
formation. 

While  perhaps  we  have  no  positive  knowledge  in  the  premises,  I 
think  it  more  than  probable,  following  Suess,'  that  the  Gulf  of  Mex- 
ico represents  a  subsiding  basin  similar  to  the  Caribbean  Sea,  and 
here  again  a  parallel  can  be  established  with  the  eastern  basin  of  the 
Mediterranean.  The  close  approximation  of  the  500,  1000  and 
1500  fathom  lines  off  the  western  borders  of  the  Florida  and  Yuca- 
tan plateaus  seemingly  points  to  such  subsidence,  and  it  suggests,  as, 
indeed,  Buess  has  already  intimated,  that  the  breakage  actually  took 
place  through  the  Florida-Yucatan  Plateau.  That  the  Mexican 
waters  already  existed  as  far  back  as  the  Cretaceous  period  is  abund- 
antly proved  by  the  Cretaceous  deposits  which  extend  throughout 
the  Gulf  area,  but  it  would  seem  that  the  great  depth  which  the 
basin  now  has  was  acquired  at  a  comparatively  recent  geological 
period,  much  of  it  probably  at  a  time  when  many  of  the  larger  Mam- 
malia which  now  inhabit  the  land-surface  had  already  been  intro- 
duced, and  long  after  the  Mississippi  discharged  near  to  (or  in  ad- 
vance' of)  its  present  mouth.  Perhaps  the  absence  over  the  greater 
part  of  the  Gulf  area  of  the  newer  Tertiary  deposits  which  occur 
elsewhere  along  the  southern  United  States  may  be  explained  on  the 
assumption  of  disappearance  through  subsidence  ;  at  any  rate,  their 
non-existence  is  a  suggestive  fact. 

To  what  extent  the  assumed  subsidence  of  the  Gulf  basin  may 
have  been  connected  with  volcanic  phenomena,  or  have  been  in- 
duced through  sedimental  accumulation,  as  Prof.  Shaler  suggests,* 
cannot,  with  our  present  knowledge,  be  determined  ;  probably  both 
forces  have  acted  toward  a  common  result. 

Just  as  we  look  upon  the  Gulf  and  Caribbean  basins  as  subsided 
areas,  so  may  we  regard  the  Yucatan  and  Florida  Passages,  and  to 

^  Antlitz  der  Erde,  II,  p.  161.  On  the  island  of  Antigua  the  rock  containing 
Orbitoides  dips  beneath  the  sea.  Since  the  above  was  written,  it  has  been  shown 
that  the  OHgocene  dejX)sits  (containing  Orbitoides)  of  southeastern  Florida  extend 
down  to  a  depth  of  at  least  ]  200  feet ;  the  data  were  obtained  from  a  boring  made 
at  Lake  Worth,  east  of  Lake  Okeechobee  (Darton,  in  Am.  Journ.  Science,  Feb. 
1891). 

2  Antlitz  der  Erde,  1,  p.  365  ;  II,  p.  169. 

*  The  position  of  the  supposed  ancient  channel. 

*  The  Topography  of  Florida,  Bull.  Mus.  Comp.  2k>ology,  XVI. 
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approximstely  the  same  peiiod  of  time  can  we  aeaign  their  forma- 
tion. That  actual  loovements  have  taken  place  in  the  region  under 
conBidertttion  at  a  quite  recent  period  is  proved  by  the  uplift  of  the 
Yucatan  mountaius,'  which,  as  has  already  I>eeu  stated,  belong  with 
little  doubt  to  the  Pliocene  period. 

■  Prof.  Sh.-iler  baa  sufgesleU  ihal  possibly  the  Florida  plaleau  has  been  in 
part  Bqueeied  up  throueh  Ihe  downfall  o(  [he  Gulf  basin.  With  a  subsiding  area 
Dn  cilher  side  of  it  (repealed  again  in  Ibe  case  of  tbe  Yucatan  plateau)  this  does 
not  appear  improbable,  and  |)ethaps  ibe  genlte  aiial  fold  of ibc  peninsula  is  evi- 
dence of  ihis  compiehsionat  uplift. 
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March  3. 
Dr.  Geo.  H.  Horn  in  the  chair. 
Twenty-two  persons  present. 


March  10. 

The  President,  Dr.  Leidy,  in  the  chair. 

Twenty-six  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 

Fossil  Faunas  of  Central  Iowa.    By  Charles  R.  Keyes. 
Notice  of  some  Entozoa.    By  Joseph  Leidy,  M.  D. 

On  the  Young  of  BaculUes  compresstLs  Say. — Mr.  Amos  P.  Brown 
described  the  young  of  BaculUea  compressus  Say,  recently  discovered 
by  him  in  some  cretaceous  marl  from  the  vicinity  of  Deadwood, 
South  Dakota.  Associated  with  them  in  the  same  material  were 
several  species  of  BaculUes,  Scaphites  and  Inoceramua.    The  young 
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Bciculitef*  were  of  the  form  shown  in  figures  1  and  2  and  varied  in 
length  from  1  to  8  cm.,  with  a  diameter  of  0*4  to  2  mm.  Other 
larger  fragments  with  the  spiral  end  broken  off  were  found  from 
1*5  to  6  cm.  in  diameter.  An  examination  of  the  form  of  the  septa 
and  suture  lines  showed  the  forms  to  belong  to  the  Ammonitidae, 
and  by  the  examination  of  an  extensive  series  it  was  possible  to 
determine  the  genus  and  species. 
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Tlie  shell  originates  in  a  Bpirai  of  two  to  two  and  oue-half  turns, 
ranging  in  breadth  from  OS  to  1  mm.,  thence  it  extends  in  a  straight 
line,  tnngeut  to  the  spiral,  figure  1,  or  sometimes  slightly  reflexed. 
figure  2.  The  straight  portion  of  the  shell  rapidly  increases  in 
diameter  from  (1-38  to  MO  mm.  at  the  spiral  to  about  1-5  to  2  mm. 
at  2  cm.  length.  Many  shells  were  covered  by  the  nacreous  shell 
aubstance,  some  being  preserved  entire,  figtire  2,  while  in  other:*  tbe 
■hell  had  been  dissolved  away  leaving  the  suture  lines  expot«d  as 
in  figure  1.  On  breaking  awny  the  pearly  exterior  of  forma  like 
[figure  2  it  was  found  that  tbe  last  chamber  occupied  about  one-half 
the  length  of  the  Mhell.  Tbe  shell  of  the  outer  spires  somewhat 
.«nveUip  the  inner  so  thtit  from  the  outside  view  the  exact  form  of 
the  spiral  cannot  be  mea.snred,  it  was  fonnd,  however,  to  closely 
'  approximate  the  mathematical  curve  known  as  the  hyijerbolic 
epirnl.  That  the  spiral  origin  of  this  shell  was  not  smaller  than 
tnat  of  allied  genera  was  demonstrated  by  grinding  cross  sections  of 
the  shell  o(  ficaphitet  Conradi  Morton;  the  first  two  turns  of  its 
spiral  being  1  mm.  in  breadth.  The  siphon  iu  Baeulitet  is  eccentric 
and  was  fouud  to  lie  near  the  outer  margin  of  the  spiral,  being 
easily  s«cn  iu  the  fractured  spirals. 

The  species  was  determined  from  an  examination  of  tbe  form  of 
the  sutures  which  may  be  traced  from  the  simple  form  of  that  of 
flfrure  I,  through  forms  of  gradually  increasing  complexity  shown 
in  figures  3,  4,  a,  and  6,  the  latter  being  the  typical  suture  of  the 
adult  of  Bamlitet  nompretsug  Say.  In  figure  5,  an  individual  of 
6  mm.  diameter,  the  suture  of  the  adult  form  is  already  well  out- 
lined, the  specific  distinction,  tbe  two  deep  sinuses  on  the  right 
hand,  being  well  marked. 

The  speaker  further  stated  that  be  had  been  unable  in  the  lit- 
erature of  the  subject  to  find  any  reference  to  this  spiral  termina- 
tion of  Baciilitea,  and  believed  the  observation  to  be  new.  Tbat 
this  spiral  termination  has  not  been  formerly  observed  was  not 
strange  in  view  of  its  small  size  and  fragile  character,  it  being 
probably  broken  off  long  before  the  shell  had  attained  adult  size ; 
and  it  would  only  be  preserved  when  as  in  tbe  present  instance  the 
shells  were  preserved  in  their  immature  condition.  This  observa- 
tion tends  to  prove  that  BdculUes  originated  from  a  coiled  form, 
and  is  not  as  supposed  by  some  palaeontologists  the  original  form 
of  the  Ammonitidae,  but  is  rather  to  be  looked  upon  as  an  uncoiled 
form  developed  from  originally  coiled  parents. 

March  17. 
Mr.  Charles  Morris  in  the  chair. 
Twenty-six  persons  present. 

r  entitled  '•  Catalogue  of  tbe  Corvidae.  Paradiseidae  and 
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March  24. 

Dr.  D.  G.  Brinton  in  the  chair. 

Twenty  persons  present. 

The  death  of  S.  S.  Rathvon,  a  member,  was  announced. 

The  following  communication  was  read : — 

REPORT   OF    EXPERIMENTS    NOW    BEING    PURSUED    IN   THE    BACTERIO- 
LOGICAL LABORATORY  OF  THE  ACADEMY. 

BY   SAMUEL  G.  DIXON,  M.  D. 

Experiments  show  that  the  twenty-fifth  and  the  second  growths 
of  the  tubercle   bacillus  will   multiply  with  great  rapidity   when 
planted  on  a  nutrient  medium  made  up  of: — 

Extract  of  Beef       .         .         .         .         .        .  25.g 

Aq  :  Dist :.......         700.cc 

Dry  peptone 8.g 

Agai^agar I6.g 

Chlor.  Soda 6.g 

Dist.  Water  (added.) 300.cc 

Glycerine 100.00 

The  turbidity  is  removed  by  the  slow  mixing  of  the  whites  of  two 
hens  eggs. 

If  four  distinct  needle  tracks  are  made  with  these  bacilli  length- 
wise in  a  half-inch  tube  containing  this  medium,  the  entire  surface 
will  be  covered  with  a  thin  layer  of  tuberculous  growth  within  five 
weeks.  The  bacilli  from  the  twenty-fifth  culture  present  a  variety 
of  forms,  some  club-shaped,  others  branched,  while  many  would 
appear  to  grow  to  a  great  length,  certainly  measuring  in  some  in- 
stances three  times  that  of  the  average  tubercle  bacillus  described 
by  the  authorities  on  this  organism. 

To  obtain  the  toxic  substance  of  bacilli,  they  may  be  floated  in  a 
liquid  medium.  By  this  method  we  can  filter  out  the  toxic  sub- 
stance without  submitting  the  medium  to  heat.  With  some  of  the 
toxic  agents  generated  by  aerobic  micro-organisms,  this  method  will 
prove  of  vital  importance,  as  heat  destroys  many  of  the  ptomaines. 
The  tuberculous  poison  is  most  readily  and  cheaply  obtained 
from  tuberculous  lungs  of  cows  and  the  viscera  of  other  animals. 
Before  giving  a  resume  of  the  simple  method  of  obtaining  the  toxic 
agent  from  the  lungs,  I  wish  to  thank  Dr.  Francis  Bridge,  State 
Veterinary  Inspector,  for  his  kindness  in  furnishing  the  Laboratory 
with  tuberculous  material.     It  is  owing  to  his  courteous  attention 
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that  I  have  never  wanted  for  tuberculous  luugs  of  cows  since  1889. 
He  has  supplied  the  numerous  demands  at  the  shortest  possible  notice^ 
and  has  insisted  upon  contributing  his  time  and  trouble  for  the 
benefit  of  science. 

The  tuberculous  mass  is  first  placed  in  a  mortar  and  then  finely 
chupped  up  with  a  pair  of  ehears.  Then  it  'm  thoroughly  mashed 
with  a  pestle,  and  treated  with  water,  or  better  still  with  wBt«r  and 
glycerine,  for  twelve  hours  at  a  low  temperature.  It  has  been  my 
habit,  however,  to  expose  it  to  a  temperature  of  40"  C.  for  twelve 
hours  longer ;  after  which  the  substance  is  poured  into  a  Chamber- 
lain-Pasteur filtering  tube,  which  it  is  permitted  to  slowly  pass 
through  without  pressure. 

Its  effect  on  tuberculous  animals  would  seem  to  be  about  as  repre- 
sented by  the  following  reaction : — 

Tuberculous  Cow.  Before  inoculation  temperature  101°  F.  3  cc. 
of  filtrate  was  subcutaneously  injected  at  10  a.  m.  At  6  p.  ra. 
temperature  was  102°  ;  at  10  p.  m.  103°  ;  at  12  p.  m.  1031°  ;  at  10 
a.  m.  101!°. 

Guinea  Pigs.'  No.  3-A.  At  11  a,  m.  the  temperature  was  lOU" ; 
at  1  p.  m.  101° ;  at  3  p.  m.  101°.  At  2.20  p.  m.  1-20  cc  of  tubercu- 
lous agent  from  lung  was  subcutaneously  injected.  At  5.45  the 
temperature  was  lOH"  ;  at  7  p.  m.  102° ;  at  11  p.  ra.  I0U° ;  at 
1.30  a.  m.  lOU"  ;  at  8  a.  m.  101 1° ;  at  12.30  p.  m.  I00i°  ;  at  3 
p.  m.  lOli". 

No.  4-A.  Atlla.ni.lOU°;  at  1  p.  m.  10U°;  at3p.  m.  10H°: 
At  this  time  1—10  cc.  toxic  agent  from  luug  of  a  cow  subcutnne- 
fliisly  injected. 

At  -').4.'j  p.  m.  temperature  102J° ;  at  7  p.  m.  103|° ;  at  11  p.  m. 
102r ;  at  1.30  p.  m.  10U°  ;  at  8  a.  m.  101J°  ;  at  12.30  p.  m.  1021° ; 
at  3  p.m.  lOU". 

In  addition  to  my  last  report  of  investigations  I  have  to  refer 
to  the  treatment  of  tuberculosis  by  subcutaneous  injections  of 
dilute  sulphuric  acid  and  formic  acid.  Under  each  of  these  methods 
the  animals  would  appear  to  be  doing  better  than  the  check  guinea* 
pigs  not  so  treated,  yet  sufficient  time  has  not  elapsed  for  me  to  make 
any  post-mortems  to  determine  the  processes  going  on  In  the  vis- 
cera. The  points  of  inoculation,  however,  have  healed  beautifully 
and  the  auimals  would  appear  to  be  doing  well.  The  experiments 
towards  the  f«.'curing  of  immunity  are  still  being  conducted  and  the 
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results  certainly  show  that  the  animal  organism  can  be  cultivated 
to  resist  inoculations  of  the  tubercle  bacillus  to  a  greater  or  less 
degree,  as  is  shown  by  a  copy  of  the  record  book  in  a  few  of  the 
cases  under  treatment. 

Rabbit  D-100.  Jan.  10th,  1891.  Inoculated  with  a  mass  of 
twenty-fifth  artificial  cultivation  of  bovine  tubercle  bacillus. 

Feb.  16th,  1891.  Inoculated  again  from  the  same  tube  as  in 
January. 

Feb.  28th,  1891.  Inoculated  with  a  mass  of  second  artificial  cul- 
tivation of  bovine  tubercle  bacilli. 

At  this  time  the  animal  presents  a  healthy  appearance  and  the 
points  of  inoculation  have  healed  up. 

Rabbit  D-lOl.    Showed  the  same  result  as  rabbit  D-100 

Without  going  into  further  detail,  [  will  simply  state  that  a  num- 
ber of  guinea  pigs  have  given  like  results ;  whereas  the  animals  in- 
oculated with  a  mass  of  the  second  cultivation  of  bovine  tubercle 
bacilli,  not  having  been  previously  inoculated  with  the  attenuated 
virus,  sickened  with  tuberculosis  and  in  some  instances  died. 

The  last  experiments  confirm  the  fact  that  the  tubercle  bacillus 
does  lose  its  virulence  to  a  certain  degree  by  cultivating  it  con- 
tinuously on  an  artificial  medium. 

Dog  C-1.  Eight  weeks  old,  weight  IJ  lbs.  Was  inoculated 
with  second  artificial  culture  of  bovine  tubercle  bacillus  and  died 
within  ten  days,  of  toxaemia. 

Dog  C-2.  Same  age  and  weight  as  C-1.  Under  the  same  treat- 
ment, also  sickened  with  tuberculosis. 

Dog  C-3.     Same  age  and  weight  as  C-1.     Was  at  the  same  time  * 
inoculated  with   twenty-fifth  artificial  culture  of  bovine  tubercle 
bacillus.     While  the  others  sickened  with  tuberculosis,  this  one 
shows  no  outward  manifestation  of  the  malady. 

In  one  of  my  recent  communications,  I  referred  to  the  fact  that  I 
had  been  injecting  predigested  fat  plus  antiseptics  into  the  intestinal 
tract  of  animals  suffering  from  tuberculosis  with  some  success  and 
•  also  that  I  was  subcutaneously  introducing  some  of  the  bile  salts. 
The  results  from  the  bile  salts  have  not  been  at  all  constant ;  while 
the  subcutaneous  injection  of  glycerine  into  the  tuberculous  animals, 
which  I  recently  referred  to  in  a  Medical  Journal  of  this  city,  has 
apparently  given  a  result  which  will  stimulate  work  in  this  direction. 

Two  dogs  eight  weeks  old  had  respectively  a  mass  of  the  second 
cultivation  of  bovine  tubercle  bacilli  subcutaneously  introduced. 
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Ill  seven  days  one  was  dead  apparently  from  the  toxic  effect  of  the 
product  of  tlie  bacilli. 

The  day  that  this  dug  died,  the  other  presestcd  a  lineof  aymptoDM 
indicating  tosiemia  to  a  very  marked  degree.  The  animal  wa» 
hardly  able  lo  stand  and  I  had  every  reason  to  believe  it  was  faat 
losing  its  vitality. 

One-half  cc  of  pure  glycerine,  well  dilnted,  was  aubcutanei.iusly 
introduced.  In  a  short  time  the  animal  showed  physical  improve- 
ment and  in  twelve  hours  it  was  restored  to  apparently  a  good  con- 
<lition.  It  would  seem  that  the  glycerine  enabled  the  viscera  to 
get  rid  of  the  toxic  agent  that  otherwise  would  have  passed  into  the 
general  circulation. 


March  31. 
Mr.  CiiAKLES  Morris  in  the  chair. 
A  pai)er  entitled  "  On  Paramelaconite  and  the  associated  Miner- 
als," by  Geo.  A.  Koeiiig  was  presented  for  publication. 

The  deaths  of  Wisiar  Morris,  a  member,  and  P.  W.  Sheafer,  a 
correspondent,  were  announced. 

George  S.  Morris,    Lieut.  E.  E.  Peary,  U.  8.  N.,    William  D. 
Robinson,  M.  D.  and  Edgar  Strayer,  M.  D.  were  elected  members. 
The  following  were  ordered  to  be  printed : — 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  165 


OH  SOME  BECENT  JAPANESE  BEACHIOPODA,  WITH  A  DE8CBIPTI0H 

OF  A  SPECIES  BELIEVED  TO  BE  HEW. 

BY   W.   H.   DALL   AND   H.   A.    PILSBRY. 

The  collection  of  Brachiopoda  described  in  the  following  pages 
was  made  by  Mr.  Frederick  Stearns  of  Detroit,  Michigan,  when 
travelling  in  Japan  during  the  years  1889-90.  The  specimens  were 
dredged  in  depths  not  exceeding  thirty  fathoms,  at  localities  along 
the  eastern  coast  southward  from  Tokyo  to  Kii  Channel  and  in  the 
Inland  Sea  as  far  south  as  Jojo-sima. 

The  specimens  are  in  the  collections  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  and  of  Mr.  Stearns. 

(}enu8  TEBEBBATULA  Auct. 
Terebratnla  (Davidioni  var  ?)  Staarniii,  Dall  and  Pilsbry,  Plate  IV,  figs.  1-3. 

Shell  large,  waxen  white  or  yellowish,  smooth  except  for  lines  of 
growth,  somewhat  wedge-shaped,  laterally  compressed  behind,  wider 
in  front,  valves  moderately  inflated,  larger  or  neural  valve  subtri- 
angular  in  outline,  deep,  the  sides  flattened,  straight,  diverging,  the 
front  margin  evenly  rounded;  viewed  laterally  the  profile  of  the 
line  (the  haemal  valve  being  downward)  between  the  two  valves 
rises  slightly  to  a  weak  flexure  in  front  of  the  hinge  plate  and  then 
des<:euds  forming  a  long  curve,  rising  to  a  more  marked  flexure  al- 
most an  angle,  where  the  sides  meet  the  front  margin  ;  between  the 
two  anterior  angles  the  anterior  margin  of  the  neural  valve  is  mod- 
erately convex  downward  while  the  haemal  valve,  subangulate  at 
the  corners,  is  correspondingly  excavated  between  them ;  the  mid- 
dle portion  of  the  neural  valve  is  slightly  flattened  as  in  Eude»ia 
RaphaeliBy  the  beak  is  prominent,  high  and  inflated,  the  foramen 
large,  circular  and  (in  the  specimen)  much  worn,  the  lower  part  pro- 
jects curving  downward  to  a  point,  but  does  not  touch  the  haemal 
valve  when  the  shell  is  closed  ;  deltidial  area  narrow,  with  no  mesial 
groove,  bordered  by  a  sharp  angle  and  concavely  excavated.  The 
haemal  or  smaller  valve  is  les.s  flattened  and .  shallower  than  the 
other,  the  apex  is  entirely  concealed  under  the  curved  beak  of  the 
opposite  valve  ;  internally  the  cardinal  process  is  rounded,  the  hinge 
short  and  rather  weak,  unsupported  by  any  buttresses;  there  is  no 
mesial  septum  in  either  valve ;  the  partial  sinuses  are  barely  distin- 
guishable, there  seems  to  have  been  five  in  the  neural  and  four  in 
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btemal  valve,  narrow,  slender,  estEiidiDg  straifilit  forward  and  ha- 
ginning  to  dichotomize  only  near  the  front  margin.  The  loop  re- 
eembies  somewhat  that  of  T.  depreasa  I>am  ,  and  is  cepcciallj  nota- 
ble for  the  breadth  of  the  lamina  and  the  keeled  mesial  ridge  of 
the  anterior  transverse  ]X)rtii)n  ;  this  part  is  usually  more  rounded- 
over  iu    Terebrutnla. 

Long,  of  neural  valve  485  ;  max.  lat.  of  tbe  same  330 ;  mai. 
diameter  of  shell  28'0  nim. 

Habitat,  eastern  coast  of  .Tapan,  Province  of  Kii. 

This  shell  recalls  some  varieties  of  T.  depressa  Lamari^k  from  tbe 
Greensand  of  Britain.  As  tbe  specimen  is  unique,  it  was  not  thought 
best  to  separate  the  valves  to  study  tbe  loop  but  sufficient  could  be 
seen  from  the  natural  opening  to  determine  that  the  species  belongs 
rather  to  the  T.  vitrea  ty]>e  than  to  that  of  T.  gphenoidea.  From 
both  and  from  auy  other  species  known,  it  diRers  in  the  prominence 
and  narrowness  of  the  mesial  bend  or  fold  in  the  transverse  anterior 
part  of  the  loop. 

There  is  no  species  known  from  Japan  or  tbe  Pacific  which  could 
be  identiHed  with  this  one  unle.<s  it  be  the  Terebraiula  Dnvidenni  A. 
Adams,  which  is  treated  by  Dr.  Davidson  in  his  last  publication 
(Trans.  Linn.  Soc.  Zoology,  2nd  Ser.  part  1.  p.  9,  PI.  1,  figs.  14-16, 
1886)  under  the  head  of  Liothyris  vitrea  var?  Dnvidsoni  hut  which 
can  hardly  be  regarded  as  varietally  connected  with  T.  vitrea. 

T.  Duvidsoni  is  only  known  from  two  small  specimens  dredged  in 
55  fathoms  at  Satanomosaki,  Japan,  by  A.  Adams.  Dr.  Davidson 
says  "  I  am  not  certain  that  this  small  species  is  really  a  variety  of 
T.vitrea,  *  *  *  they  much  resemblethetypical  var. Minor.  Oneof 
the  specimens  bore  some  resemblance  to  young  examples  of  Liothy- 
rii  uva  from  the  Gulf  of  Tebuantepec;  but  differs  from  it,  accord- 
ing to  A,  Adams,  in  its  more  solid  structure  and  globose  form  and 
in  the  foramen  being  smaller  and  entire"  (op.  cit.  p.  10).  From 
tbe  figures  and  observations  which  have  been  published,  it  would 
seem  highly  probable  that  T.  Davidsoni  is  an  adult  shell  mea<iuriug 
about  180  mm.  in  length  while  the  young  of  T.  Stearmii,  as  indi- 
cated by  the  lines  of'growth,  is  a  more  circular  shell  in  outline  and 
less  evenly  globose.  Tbe  s]>ecimen  figured  shows  no  indication  of 
compression  or  distortion  and  the  wedge-like  outline  of  the  adult 
seems  normal.  If  this  conclusion  is  correct  and  this  peculiarity  be 
constant,  tbe  species  will  he  well  characterized  by  it.     We  are  of  the 
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<question  opeu  until  more  material  shall  be  aTailable«  We  have 
dedicated  the  new  species  to  Mr.  Steams  from  whom  it  was  received. 
With  regard  to  its  relations  to  T.  utOy  it  may  be  observed  that  spec- 
imens of  T.  uva  in  the  National  Museum  from  Guayaquil,  have  an 
entire  foramen,  as  figured  by  Dr.  Davidson,  as  does  the  original 
type  specimen,  so  that  the  implication  of  A.  Adams  is  not  sustained 
by  the  facts.  But  T.  uva  is  readily  distinguished  from  any  other 
species  by  the  fact  that  it  is  finely  obsoletely  radiated  all  over,  with 
rather  sparse  radii,  situated  much  as  in  T.  subqtiodrata  Jeffreys,  but 
less  sharp  and  wider.  To  a  casual  inspection  the  shell  appears 
smooth,  but  a  careful  examination  reveals  the  sculpture.  T.  Steam- 
Mi  is  destitute  of  such  radii.  The  relative  size  of  the  foramen  in 
Terebratula,  of  course,  is  a  character  of  no  importance.  Its  mar- 
gins are  always  eroded  and  its  size  depends  entirely  on  the  amount 
of  friction  to  which  it  has  been  subjected  during  life.  Specimens  of 
X.  vitrea  from  still,  deep  water,  which  were  attached  only  to  very 
small  branches  of  decorticated  Gorgonians,  have  an  extremely  min- 
ute foramen ;  while  specimens  from  more  agitated  waters,  attached 
to  rock  or  coral  surfaces,  have  quite  a  large  pedicle  and  foramen. 

Genus  TEBEBBATULINA  Orbigny. 

Terebratulina  Croiiei  Davidson. 

Ttrtbratuiina  Cro5>ei  Davidjion,  Journ.  de  Conchyl.  XXX,  p.  106,  pi.  VII,  fig.  I, 
1882;  Trans.  Linn.  Soc.  2,  Zool.  IV,  p.  33,  pi.  Ill,  figs.  4-6,  1886. 

Two  specimens  of  this  fine  species  were  included  in  the  series  sent 
by  Mr.  Stearns.  They  were  attached  to  a  large  fragment  of  a  sili- 
•cious  sponge.     Habitat,  "  Inland  sea,"  south  of  Province  Kii. 

(ienu»  TEBEBBATSLLA  Orbigny. 

Owing  to  the  peculiar  development  through  which  the  loop  passes 
before  reaching  the  adult  condition  it  is  quite  certain  that  Eudetia 
-(or  Waldheimia  of  most  authors)  belongs  in  the  subfamily  contain- 
ing Terebratella  and  Megerlia  rather  than  that  to  which  Terebra- 
tvla  proper  and  Terehraiulina,  may  be  referred. 

Terebratella  Gouldii  Dall.    Plate  IV.  figs.  4-5. 

Magaseila  Gouldii  Dall,  P.  Z.  S.  1S71,  p.  307,  pi.  XXX f,  fig.  lla-c.  Davidson, 
op.  cit.,  p.  96,  pi.  XVII,  figH.  20-22,  1887.     (MagaseUa  Stage.) 

Shell  waxen  white,  more  or  less  stained  with  extraneous  dark 
brown  or  black  matter,  large,  thin ;  evenly  radiately  sculptured 
with  uniform  equal  delicate  costa)  separated  by  very  distinct  but  not 
very  deep  interspaces  of  about  equal  width ;  the  costie  begin  to 
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dichotomize  about  the  middle  of  the  shell  and  maintain  a  renmrk- 
ably  uniform  size  over  the  whole  surface  but  do  not  crenulate  the 
adult  margin;  there  are  about  13  costie  to  a  centimeter  of  width ; 
valves  wider  behind  the  middle,  hemal  valve  with  a  very  faint  con- 
cave medial  flexure  or  concavity  (possibly  due  to  an  injury  in  youth) 
marked  on  the  anterior  margin  by  an  obscure  wave  at  each  side  and, 
on  the  neural  or  larger  valve,  by  an  analogous  emiDeuce  or  reverse 
flexure;  the  anterior  niargin  otherwise  is  rather  evenly  rounded ; 
htemal  valve  flattish,  in  the  type  specimen  with  some  indentations 
near  the  beak  which  show  that  it^  growth  was  cramped  when  young 
by  projections  of  the  stone  to  which  it  was  attached  or  some  other 
agency  ;  beak  of  the  hsemal  valve  not  prominent ;  cardinal  process 
obscure,  concave  medially;  cardinal  margin  extensive  nearly 
straight ;  neural  valve  more  convex,  beak  not  very  prominent,  cou- 
conaiderably  eroded;  lateral  areas  flattened,  foramen  incomplete, 
the  grooves  marking  ofi'the  pseudo-deltidia  on  each  side  very  oblique 
obscure  and  close  to  the  edge  of  the  hiatus ;  interior  with  the  palHal 
sinuses  large,  one  on  each  side  and  arborescent  but  obscure  on 
account  of  the  condition  of  the  specimen  ;  neural  valve  with  a  short 
obscure  thickened  septal  line  mesially ;  hsemal  valve  with  a  well- 
elevated,  subtriaiigular,  rather  short  septum  to  which  the  lower  por- 
tion of  the  loop  is  attached  on  each  side  by  a  slender  process ;  loop 
very  slender  throughout,  the  transverse  processec  situiited  very  near 
tbc  cnirii  which  arc  rutlier  strong;  the  anterior  part  of  the  loop 
reiu-hing  within  a  centimeter  of  the  imterior  margin  before  recurving, 
the  recurved  portion  very  narrow  and  delicate;  the  hinge  is  later- 
ally well  extended  but  feeble.  Max.  lat.  4'2'l) ;  long,  of  neural  valve 
37-0;  diameter  of  shell  20-0  mm. 

Habitat,  eastern  coast  of  Japan,  between  Yeildo  and  Oshima. 

It  is  now  well  understood,  through  the  researches  of  Mr.  Herman 
Frielc  and  subsequently  of  Dr.  Davidson  and  otherti,  that  the  stages 
of  development  having  their  [>ermanent  representatives  in  the  genera 
ifagimell'i,  Terebratetfa  and  Wittdheimia  are  successively  exhibited 
ill  the  development  of  the  last  mentioned,  while  Terebratella  stops 
short  with  tiie  second  stage.  Consequently,  when  a  small  sjiecies  of 
Miigitsellii  is  discovered,  it  may  be  taken  for  granted  that  a  large 
species  of  one  of  the  three  above  mentioned  genera  exists  in  the 
vicinity,  and  it  is  impossible  lo  say  which,  unless  the  series  is  traced. 
Usually  the  large  adult  form  has  been   found  first,  and,  when  two 
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smallest  stage,  is  generally  the  one  which  falls  into  synonymy. 
Many  of  the  latter  were  named  and  properly  discriminated  before 
the  connection  between  them  was  understood,  though  the  renmrk- 
aible  parallel  between  them  was  pointed  out  in  detail  in  these  Pro- 
ceedings in  1873.  One  such  case  was  that  of  two  MagaselUe  de- 
scribed by  Mr.  Dall  and  the  late  Dr.  Davidson,  respectively,  in  the 
paper  on  Japanese  brachiopods  published  by  the  latter  in  1871. 
Mr.  Dall  has  since  been  able,  by  the  examination  of  a  graded  series, 
to  trace  the  adult  of  Magaaella  Adamai  Davidson  to  Eudesia  Grayi 
Davidson.  The  M,  Adarmn  differed  from  the  M.  Gouldii  Dall  in 
its  coarser  radii,  in  having  its  mesial  flexure  in  the  opposite  direc- 
tion and  by  its  less  transverse  form.  The  long  sought  for  adult  of 
M.  Adamsi  is  at  last  supplied  by  the  present  species,  which  in  spite 
of  the  difference  in  size,  differs  from  the  adult  Exidesia  Grayi  m 
much  the  same  way.  The  character  of  the  sculpture  and  the  direc- 
tion of  the  flexure  being  quite  the  same,  as  well  as  the  transverse 
form,  there  can  be  no  reasonable  doubt  that  the  two  are  thus  gene- 
tically connected.  The  direction  of  the  flexure,  which  at  best  is 
very  feeble  in  the  normal  adult  E.  Orayiy  may  change  in  growth 
or  become  asymmetrical,  so  that  the  slight  concavity  is  in  the 
smaller  valve,  but  this  is  not  the  case  in  the  Magaaella  stage,  and 
in  fact  is  only  evident  in  the  variety  transversa  Davidson.   • 

The  transverse  processes  of  the  present  specimen  are  represented 
only  by  small  remnants  attaches!  to  the  loop  near  the  crura  and  to 
the  short  septum.  Still  the  size  of  the  specimen  is  so  large  that  this 
deficiency  is  probably  to  be  attributed  to  accident  or  injury,  rather 
than  an  indication  that  T.  Gouldii  progresses  to  the  Eudesia  stage 
and  is,  in  its  final  adult  form,  a  Eudesia. 

The  transverse  form  of  the  shell  favors  the  opinion  that  it  does 
not  develop  beyond  the  Terehratella  stage,  the  dimensions  of  the 
specimen  also  point  toward  its  being  adult,  since  no  instance  is 
known  of  a  subordinate  stage  of  any  brachiopod  reaching  more  than 
one  quarter  this  size  before  the  transformation  of  the  loop  becomes 
complete. 

This  fine  and  remarkable  s|>ecies  is  distinctively  characterized  by 

its  fine  and  uniform  sculpture.      It  most  resembles  T,  cruenta,  of 

New  Zealand,  which  is  bright  red,  a  much  coarser  and  heavier  shell, 

with  a  complete  foramen  and  much  more  prominent  beak.      They 

cannot  be  confounded  by  any  one  who  carefully  inspects  them. 

The  nearest  Japanese  resemblance   is  oflTered   by  Eudesia   Grayi 
12 
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EUDESIA. 


whicli  id  eveu  coarser  tliau  T.  criteiitaeo  tbat  there  aeeniB  no  reason, 
even  in  tlie  absence  of  the  loop,  why  they  ahoutd  not  readily  be 
diatinguUhed. 

The  follovring  stages  are  now  known  in  Pacific  brachiopods,  an 
asterisk  indicating  the  adult  stage  : — 

MAQASEI.LA. 

M.  Aleiitica  Dnll, 
M.  Adaiimi  Dbt., 
M.  l(evus  DaU, 
M.  OonldH  Dull, 
M. 

M.  THillala  Dall, 
M.  P'ttagonioa  Gld. 
M. 


E.  GrayiDav* 

E.  venosa  Sol.* 


=   T.  fronlalu  MiAd* 
^   T. 

=    T.  pulvhutta  Gia.. 
^   T.  Gou/dii  Dall* 
^   T.  Coreanica  Reeve  * 
=  ?  T.  tranwerm  Shy  * 
^  T.  donata  Gmel,* 

^=  (_Megerlia)  Jeffreyti  DnU  =^  (Lttquetu)  Cali- 
foruiois*'  Kr.oh. 
I'ubgcDiis  LAQUEITB  Dall. 
TenbratelU  (LftquetiBi  BUnfordi  Uuoksr. 

Tirtbraluhi  Bhm/orJi  M^i..  In  J.  Moll.  Mar.  Jap.,  p.  S^l,  |il.  XIV.Bbs.  1-ft.  IHSK. 
Trrfir,ili!la  BlaKfordi  DuvidsoD,  op.  uiL,  p.  K3,  pi,  XV,  Hgt.  B-II,  1887. 

Two  specimens  of  this  fine  species  are  included  in  the  lot  sent. 
They  show  tliat  this  species  instead  of  being  a  typical  TerebTotetln 
is  a  Laqueui  and  the  one  of  all  the  species  of  this  North  Pacific 
group  which  shows  the  peculiarly  complicated  loop  in  its  finest 
development  and  strength.  These  also  show  that,  in  life,  the  pallial 
sinuses  are  red  in  color,  bread  and  branched,  Homewhat  as  in  Eudesia 
venosa,  a  fact  which  has  not  hitherto  been  noticed.  The  specim«i8 
are  from  the  eastern  coast. 
Ltqaeni  rnb«Uai  ti.  II.  Sowerby. 

Tirebralula  ruMla  Soirb.,  Profi,  Zool.  Soc.  LonJ.  1848,  p.  94. 

Zaqutus  ruMlus  Davidson,  op.  oit.,  p.  113,  pi.  XIX,  igs.  1-5. 

Numerous  specimens  of  this  beautiful  species  were  collected  along 
the  coast  at  and  near  Joja  Shima.  Some  of  them  are  quite  as 
brilliantly  striped  as  the  figures  in  Sowerby's  Thesaurus,  which 
Davidson  .seems  to  think  exaggerated. 


IB  EUDESIA  KiDg. 


t  of  BrDl1«,  Ilitt.   NM.  I 


IVallhtimia   King,    Perm,    Vait.,    p,    SI,    IS&O;    oi 
HymoDopt.  lY.  p.  6B»,  Xov.,  IKIK;  (KymenopUrH.) 
E«des!a  Kinij,  I'lirni.  Fow..  p.  141,  ISSD;  Dall,  tnilei  Nantn  of  llraoh.  Bull.  V.  S 
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l«4«tU  mapkMlU  D«ll. 

lVaUkeimi4i  Rmfk^elis  DaII.  Am.  Joarn.  Coneh.  VI,  p.  S,  pU  VII,  flgt.  a-d,  1 870. 
Ihiviflmin,  op.  cit.,  p.  &H.  pi.  XI,  Hks.  11-13,  4tM7. 

Ja|mnei«e  coast  near  Yetido,  Pumpelly.  8*ganii  Bay,  100-200 
fathoniM,  iKWierlein. 

A  Mitif^le  H|>ei*iineD  somewhat  smaller  and  more  wedge-shaped  than 
the  orif^inal  type,  and  with  stronger  folds,  was  included  in  the  lot 
sent. 

Thin  nhows  the  deep  brown  color  to  be  a  constant  character  and 
confirms  the  opinion  of  the  writers  and  the  late  Dr.  Davidson  as  to 
the  validity  of  thin  Hpecies,  which  had  been  referred  to  JSl  tepHgera 
bv  Dr.  JcfireyH. 
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NOTES  ON  SOH£  BECEHT  BEACHIOPODB. 


'Vanbrktella  tr&mTana  Sowecbj.     Plite  tV.  fl^.  S,  S. 

T.  traaniersa  3ow«rbT.  I".  Z.  S.  1S40,  ji.  94.     Dall,  Proc.  .U^iul.  Nnl.  Sci.  I'liJU., 
•IBT3.  f.  m.     I)Bvi.l!ion;  Hnn,  Sim.  Tr»nt.  iv,  p.  rs,  IflflT  (psrtljl. 
T.  tavritia  Could,  I'roe.  Hon.  Sue.  Nut.  Ilirt.  Ill,  ji.  S17.  ISiO. 

Habitat,  the  Oregoniaii  province,  incluciiiig  the  aoutheni  [>art  of 
Alftskn  anil  thence  sonthwHrd  to  Bun  Pedro,  Califomin,  low  water 
to  100  fathoms. 

I  include  thlit  S[>ede8  hecBiiae  it  ia  to  some  estfint  mixed  np  with 
the  history  of  Eudeiia  Grayi  and  tlie  present  seeniB  a  good  time  to 
clear  up  the  i^nfusioti. 

Euduiii  (or  Waldkeimia)  Gr-iy!  is  a  well  characterized  Jaiiaiiese 
species  somewhat  resembling  the  rounder  nculptiired  forms  of  T. 
tmngveraa  but  with  a  diflei-ent  loop  and  hardly  any  mesial  flexure. 
It  had  been  erroneniialj-  report«d  from  Cntalina  Island,  California 
and  an  examinRtion  of  the  specimens  so  named  showed  thai  they 
belong  to  the  genus  TerebrateHa  and  I  uamed  them  accordingly 
Terebratella  oceidentalU.  The  Californian  jhell  is  quite  rare  and, 
fifteen  years  at\^rwarda,  having  found  that  T.  trnjisverea  is  occasion- 
ally marked  with  crimson,  I  began  to  suspect  that  my  oeetdentalu 
was  merely  a  brighter  colored,  more  sharply  sculptured  southern 
race  of  traiisverKa.  The  types  of  oocidentalit  being  inaccessible,  I 
had  no  means  of  deciding  in  regard  to  this  suspicion  which  was  com- 
municated to  the  late  Dr.  Thos.  Davidson  with  the  result  that  cer- 
tain varieties  of  lrayisver»a  were  (as  it  now  appears  wrongly)  identi- 
fied and  figured  as  my  oeeidentall».  lu  the  last  publication  of  Dr. 
Davidson  (Trans.  Linn.  Soc.  2,  Zool.  IV,  pi.  16)  figs.  14  and  14a 
represent  a  variety  of  T.  trantverta  but  not  T.  oeeidenlalit  as  there 
supposed.  Figure  13  is  a  reproduction  of  my  original,  rather  ob- 
scure figure  of  Qcddentatu.  The  reception  of  a  fine  specimen  of  oe- 
eidenlalu  collected  by  the  U.  S.  Fish  Com.  Str.  Albatross  and  an 
opportunity  of  inspecting  my  original  types  now  in  the  museum  of 
the  Btate  University  at  Berkeley,  California,  has  shown  that  the  two 
forms  are  perfectly  distinct  and  T.  oecidentalis  is  therefore  to  be 
reinstated  in  its  independence. 

T.  transversa  has  two  principal  varieties,  a  nearly  smooth  and 
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original  name,  since  it  has  been  so  applied  by  Davidson  (op.  cit.  pi. 
16)  ;  while  the  other  is  still  more  transverse,  strongly  sculptured,  and 
for  which  Davidson  has  retained  Gould's  name  of  caurina.  The 
latter  form  is  more  commonly  found  near  shore  and  even  just  below 
low  water  of  extreme  spring  tides.  In  deep,  quieter  water  it  grows 
to  a  much  larger  size  and  is  smoother ;  in  one  collected  by  Prof.  O. 
B.  Johnson  of  Seattle,  State  of  Washington,  in  the  deep  water  off  Port 
Orchard,  Puget  Sound,  the  neural  valve  measures  50  mm.  high  and 
68  mm.  wide,  while  the  two  closed  valves  have  a  diameter  of  31'0 
mm.  This  places  the  species  among  the  largest  living  brachiopods 
and  certainly  the  largest  living  Terebratella  as  far  as  known.  In 
specimens  from  south  of  San  Francisco  the  livid  pink  of  the  north- 
ern form  is  frequently  replaced  by  a  vivid  crimson. 

Terebratella  oooidentalit  Dall.    Plate  IV,  figs.  6,  7. 

Terebratdla  occidentalis  Dall,  Proc.  Cal.  Aeml.  feci.,  IV,  p.  182,  pi.  1,  fig.  7,  1871. 
Proc.  Acad.  Nat.  Sci.  Phil..  1873,  p.  184. 

Terebratella  transversa  Davidson,  in  part,  not  of  Sowerby. 

Monterey  and  Santa  Barbara  Islands,  California,  Dall,  Cooper, 
etc. 

A  fine  specimen  dredged  off  San  Clemen te  Island,  California,  by 
the  U.  S.  Fish  Commission  Steamer  Albatross,  shows  that  this  si)e- 
cies  is  distinguished  from  T,  trajisversa  Sowerby  and  all  others  by 
the  fact  that  its  strong  mesial  fold  is  convex  in  the  smaller  or  hae- 
mal valve  instead  of  concave ;  in  the  smaller  number  and  more 
angular  character  of  its  radiating  ribs ;  and  from  northern  T,  trana- 
veraa  in  being  pure  white,  painted  with  crimson,  instead  of  gray  or 
orange  ferruginous ;  though  in  the  matter  of  color  the  southern 
fi()ecimens  of  traiufvtrsa  are  like  occidental^. 

Endetia  (venota  Sol.  var.  1)  lentionlarit  Do^hayes. 

Waldheimia  lenticularis  (Desh.,  18:t9),  Davidson,  op.  cit.  p.  52,  pi.  IX,  fig».  2-i;j, 
18S«. 

Terebratula puhhiata  (Joiild.  Proc.  Boat.  See.  Nat.  Hist.,  Ill,  p.  347,  1850. 

Terebratella  puhinata  Carpenter,  Dall,  et.  al.^  Davidson,  op.  cit.  p.  90,  pi.  XVI, 
fig.  i;>,  1SS7. 

Habitat,  New  Zealand,  Hutton,  Dr.  Kershner,  U.  S.  N. ;  Pata- 
gonia, U.  S.  Expedition  under  Wilkes,  also  U.  S.  Fish  Commission 
Steamer  Albatross,  at  Stations  2778  and  2779  in  Magellan  Strait  at 
a  depth  of  ()0-80  fathoms.  Not  **  Puget  Sound "  as  originally 
stated  by  Gould,  from  erroneous  labels  of  the  Wilkes  Expedition. 

E.  lentlcufaris  is  not  well  distinguished  from  varieties  of  E.  venosa 
and  is,  probably,  in  its  tyi>ical  form  a  local  race,  representing  for 
New  Zealand  the  Patagonian  veiiosa.    Strictly  intermediate  8|)eci- 
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mens  are  in  the  U.  S.  National  Museum  from  the  Straits  of  MageU 
Ian,  I  Kliowed  a.  good  many  years  ago  that  the  Puget  Sound  local- 
ity was  on  error  ami  that  Gould's  specimen  ulmost  certainly  came 
from  Orange  Harhor,  Patagonia,  The  figures  given  by  Davidson 
from  New  Zealand  specimeus  of  the  stages  through  whi<!h  Eudena 
lentieularia  passes,  before  astiuniiug  its  normal  adult  loop,  show  con- 
clusively that  Gould's  TerebratulaptUvinnta  is  the  Terebralel/a  stage 
of  the  adolesceut  Eiidetia  UnlicuIarU  or  the  E.  venoga  from  which 
the  former  is  doubtfully  distinct. 

Dr.  Davidson  has  suggested  that  it  might  be  a  smooth  Terebra- 
tella  dorsatu  (op.  cit.  p.  91)  but  his  dm  supposition  that  it  was  an 
immature  Eudenia  ve/iosa  was  much  nearer  the  mark.  It  has  noth- 
ing of  the  aspect  or  texture  of  T.  dormtiif  and,  had  the  specimens 
actually  been  examiued  by  him,  1  think  he  would  never  have  en- 
tertained that  idea.  A  second  specimeu  agreeing  with  Gould's  type 
was  found  attached  to  an  E.  venosa  collected  at  Orange  Harbor, 

tieniii.  KEQEBUA  King, 
■egerlia  manitnioi&  Suowbi. 

Ttrrbra!Hla  motitlrvosa  Smcohi,  Oeterr.  Zun).  I,  p.  8,  1S33. 

Morrisia  gigantia  rieih.yiH,  Mon.  1«]b  Coutben,  p,  3T,  pi.  A  Hg"- «-'«■  "*«1. 

Affgrrlia  iruHcala  Unat,  var.  MuMitmesa  D«id»n,Dp.  cit.  p.  IDS,  pi,  XIX,  llM. 
2i-22»,  18S-. 

MtgrrHa  diifari/ii  D«ll  (dkidc  onlv)  (I.  S.  Nat.  Mu!.   Bnll.  So.  8T,  p.  2«,  So.  8, 

Habitat,  Mediterranean,  15-229  fma.  also  the  Atlantic  in  deep 
water  ;  Isle  of  Bourbon,  near  Mauritius,  Maillard  ;  Barbados,  on 
dead  coral  from  100  fathoms,  U,  S.  Fish  Commission. 

The  young  shell  referred  to,  which  was  obtained  at  Barbados 
some  years  ago,  presents  some  characters  which  greater  age  would 
have  obscured ;  the  foramen,  as  in  Ptatidia,  occupies  normally  part 
of  both  valves,  and  its  margins,  slightly  prolonged  do  not  show  any 
evidence  of  distortion,  erosion  or  disease.  The  larger  or  neural 
valve  is  covered  with  spongy  tubercles  arranged  approximately  on 
the  incremental  lines  but  more  or  less  irregular.  The  smallpr  or 
neural  valve  is  much  smoother,  and  at  this  age  marked  only  with 
incremental  lines.  Neither  valve  shows  any  radiating  ribs  such  as 
are  so  strongly  marked  on  the  beaks  of  the  average  M.  truncata.  It 
is  well  known  to  dredgers  how  abundant  M.  truncata  is  where  it  oc- 
curs living  at  all.  A  moderately  large  cobble,  overgrown  with  coral 
or  corallines  will  sometimes  afford  forty  or  fifty  specimens.     Now 
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specimen,  and  that  from  Barbados  is  beyond  dispute.  Consequently 
we  have  (if  we  persist  in  regarding  M.  monstruosa  as  a  monstrous 
form  of  if.  truneaia)  the  anomaly  of  a  monstrous  variety  of  a  brachio- 
pod  being  found  in  widely  separated  parts  of  the  world  unaccom- 
panied by  the  normal  form. 

This  I  do  not  believe.  For  some  time  I  have  regarded  the  if. 
monstruosa  as  probably  a  distinct  species.  Dr.  Davidson  also  had 
strong  suspicions  of  its  distinctness ;  refused  to  consider  it  as  a  mere 
monstrosity,  but,  with  characteristic  caution,  placed  it  in  his  last 
work  as  a  "  variety  "  of  M.  truncata.  I  regard  the  discovery  of  this 
Megerlia  in  the  West  Indies  as  conclusive  evidence  of  its  specific 
independence  of  if.  truncata  beside  being  an  interesting  addition  to 
the  fauna  of  the  Americas. 

Explanation  of  Plate  IV. 

1.  Terebratula  Steamsii  Dall  and  Pilsbry ;  48'5. 

2.  Terehratula  Steanuii^  front  view ;  33*0. 

3.  Terebratula  Stearmii,' s\de  view ;  48*5. 

4.  Terehratella  Gouldii  Dall ;  42*0. 

5.  Terehratella  Gouldii,  side  view ;  37*0. 

6.  Terebratella  oceidentalis  Dall,  view  of  rather  aged  specimen  ;  31*0. 

7.  Terehratella  oceidentalis,  same  specimen  from  in  front;  31'0. 

8.  Terehratella  transversa  Sowerby,  young  specimen  of  same  size  as 

the  preceding  for  comparison  of  sculpture  and  flexure  ;  36'5. 

9.  The  same,  front  view ;  36*5. 

The  numerals  indicate  the  actual  length  in  millimeters  of  the 
longest  diameter  of  the  figure  referred  to,  measured  on  the  speci- 
men figured  when  placed  in  the  position  represented. 
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CEUSTACEA  FEOH  THE  HORTHERH  COAST  OF  TCCATAH,  THE  HABBOB 

OF  VEKA  CRUZ,  THE  WEST  COAST  OF  FLORIDA  AND 

THE  BERMUDA  ISLANDS. 


Tlie  Crustacea  tre^iteiJ  of  hi  this  piiper  were  collei^ted  for  the 
greater  part  on  the  northern  coast  of  Yucatan  and  in  the  hurbor  of 
Vera  CruK,  during  the  early  montha  of  1890  by  the  Expedition  in 
oliurge  of  Professor  Aiigeln  Heilpriu,  sent  by  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia  to  investigate  the  Natural  History  of 
Yucatan  and  Mexico.  The  writer,  who  was  a  member  of  the  Expedi- 
tion, li  indebted  to  Professor  Hcilpria  for  the  opjwrtnnity  of  work- 
ing; up  this  portion  of  the  collection. 

The  paper  also  inoludes  a  list  of  the  Crustacea  collected  upon  the 
wesi  coast  of  Florida  in  the  spring  of  1886  by  Professor  Heilpriu 
and  Mr,  Joseph  Willcox  under  the  auspices  of  the  Wagner  Free 
Instilute  of  Science  of  Philadelphia,'  and  the  description  of  a  new 
Iso[iod,   collected  by  the  Academy's  Expedition  to  the  Bermuda 
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It  is  remarkable  that  the  shores  of  Yucatan  and  Mexico,  jwrtious 
of  the  Auieriuan  Continent  among  the  first  to  he  discovered  by 
Europeans,  should  be  among  the  last  to  have  their  zoology  investi- 
gated. Nothing  whatever,  with  one  or  two  isolated  exceptions, 
has  been  known  hitherto  of  the  fauna  of  the  shores  of  Yucatan,  and 
very  little  of  that  of  the  eastern  coast  of  Mexico. 

The  material  collected  by  the  Expedition  has  added  coasiderably 
to  the  knowledge  of  this  region.  The  carcinological  results  may  be 
bricHy  summarized  as  follows. 

Five  new  species  and  one  new  variety  are  described  aud  figured : 
a  sjtecies  described  by  Say  from  the  coast  of  New  Jersey  and  two 
desci-ibed  by  Dana  from  Rio  Janeiro,  and  not  referred  to  since  their 
original  description,  have  been  redescribed  and  one  of  them  figured  : 
other  little  known  and  unfigured  ?[)ecies  have  been  figured  ;  and 
some  interesting  conclusions  have  been  arrived  at  in  regard  to  the 
syniittyiny  of  some  of  the  s{)ecies,  and  the  geographical  distribution 
of  till'  Crustacea  of  the  Caribbean  region. 

'  Se<>  Professor  llelliirin's  Kepon  "  Exp  I  oral  ions  on  tlie  west  coast  of  Florida 
and  ill  ^lie  Okeechobee  Wilderness,"  Trans.  Wagner    Free  Inilitute  of  Science, 
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In  reference  to  the  character  of  the  coasts  upon  which  the  speci- 
mens were  collected  in  Yucatan  and  Mexico,  the  following  para- 
graphs are  quoted  from  the  author's  report  upon  the  Eehinoderms 
collected  by  the  Expedition.* 

*'  The  northern  coast  of  Yucatan  possesses  a  sandy  beach  largely 
made  up  of  shell  fragments.  The  water,  off  the  coast,  is  very  shal- 
low, the  10  fathom  line  being  20  miles  from  the  shore,  and  the  100 
fathom  line  about  150  miles.  Three  miles  off  the  shore,  in  the  neigh- 
borhood of  Progreso,  the  bottom  is  of  a  sandy  character,  although  a 
few  small  corals  were  brought  up  in  the  dredge.  Along  the  shore  to 
the  wast  ward  of  Progreso  is  a  small  Serpuloid  reef.  Large  quantities 
of  sea- weed  and  sponges  are  thrown  upon  the  beach  and  lie  de- 
composing in  the  sun.  These  and  numerous  water-worn  specimens 
of  Orhlcella  annularis  and  a  large  Escharine  species  of  Bryozoan, 
with  some  specimens  of  Xiphogorgia  aneeps^  indicate  the  exist- 
ence of  a  region  rich  in  animal  and  vegetable  life  not  very  far  from 
the  shore." 

The  harbor  of  Vera  Cruz  is  an  area  of  luxuriant  coral  growth, 
madrepores  and  brain  corals  being  especially  abundant. 

The  soecimens  from  the  west  coast  of  Florida  were  collected  in  the 
^l^allow  waters  of  that  region  from  Cedar  Keys  to  the  Caloosahat- 
chie  River.  The  shore  line  consists  of  sandy  or  shelly  beaches  and 
mud  Hats.  The  10  and  100  fathom  lines  are  about  the  same  dis- 
tance from  the  coast  as  in  the  case  of  northern  Yucatan. 

Wliile  engaged  in  working  upon  the  Brachyura  discussed  in  the 
following  pages,  the  author  came  to  the  conclusion  that  it  would  be 
advantageous  to  carcinologists  to  have  a  special  term  for  the  four  pos- 
terior pairs  of  appendages  of  crabs,  now  known  as  the"  ambulatory 
legs.**  The  term  cruriped^^  a  word  of  similar  construction  to  chelir 
ped,  has  therefore  been  introduced.  It  was  found  that  confusion 
often  arose  in  the  use  of  the  term  legs,  it  being  used  indiscrim- 
inately either  for  the  four  posterior  pairs  of  appendages  alone, 
or  for  all  five  pairs.  The  term  '*  ambulatory  leg"  used  by 
Mr.  Miers  and  others  is  cumbersome,  and  may  be  well  replaced 
by  rruriped.  In  the  following  pages,  therefore,  the  term  chelipeda 
is  used  for  the  anterior  pair  of  appendages  of  Brachyura,  eruripeds 
for  the  four  posterior  pairs  of  ap}>endages  and  legs  when  speaking 
of  all  five  pairs. 


i  Proc.  Acad.  Nat.  Sci.  Phila.,  1890,  pp.  317,  318. 
^  Crtir    ]cg, />^i/    fool. 


178  PROCEEDINGS  OF  THE  ACADEMY  OF  [1891. 

The  species  enumerated  and  described  below  are  arranged  under 
the  localities  la  which  they  were  collected.  The  systematic  portion 
of  the  paper  is  followed  by  «)me  consi derations  in  regard  to  their 
geographical  distribution  and  a  chronological  list  of  the  genera! 
literature  of  the  higher  crustacea  of  the  West  Indian  region  wliieh 
it  is  believed  will  be  of  use  to  fiiliire  students  of  these  shores. 

YUOATAH". 
DECAPODA. 
Perioera  triipinoia. 

Pha  Irispinssa,  Latrrillc.  Encyclopirfie  I.  x.  p.  H'l. 

/'incmi /rii/uMia.  A.  Milnc- Edwards  Crust.  Mis.  Sci.  Men.  p.-IS,  pi,  16,  fig.  2. 

A  single  specimen,  dredged  in  shallow  water  off  Progreeo.  The 
posCero-lateral  spines  are  much  broader  than  in  Gueriii'a'  figure  of 
this  species.  The  specimen  closely  resembles  the  Ggure  given  by 
A.  Mil  11  e-£(I wards.  Specimens  in  the  collection  of  this  Academy 
from  Cuba  and  the  Tortugas  closely  resemble  the  specimen  collected. 
The  living  crab  was  of  a  bright  scarlet  color. 
Kisiopbryi  bioornntiii. 

Pisa  iitorUHlus,  iMKiWt,  Encrcloptdie.  1. 1.  p.  HI. 

Microphyi  bii-ornulus,  A.  Milne-Edwards,  Cnisl.  Miss.  Sci.  Mei.  p.  61,  pi.  liv, 

A  young  individual,  dredged  in  20  ft.  of  water  off  Progreso. 
Libinis  dubia. 

Milne-Edwards.  Hisl.  Dat.  Crust.  Vol.  I,  p.  80(1,  pi.  xiv  bit.,  tig.  2. 

A  dead  specimen  collected  upon  the  beach  at  the  Port  of  Silam. 
FanopaQi  HBrbitii. 

Miln«-Ed»ards  Hi^l  nat.  Crust.  I.  I,  p.  403. 

A.  Milne-EdwardE,  Cnut.  Miss.  Sci.  Mei.  p.  308, pi.  LVIl,  lig,  2. 

Two  young  males  from  the  Port  of  Silam. 
niamnn*  Molaatni. 
S.y.  lo. 
A.  Milr 

Three  specimens  dredged  in  20  feet  of  water  off  Progreso. 
Ktnlpp*  narsenaris. 

Say,  Jour.  Acad.  Nfli.  Sci.  Phila.  (!)  Vol.  I,  p.  448. 
A  young  specimen  from  the  Port  of  Silam. 

'  Iconc^raphie  du  R^gne  animat  de  G.  Cuvier,  Crust,  pi.  8,  fig-  3. 
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Dmoa,  U.  S.  Explor.  Exped.  Vol  XIII.  Crust,  p.  311,  pL  19,  fig.  2a>d. 
S.  I.  Smith  Trans.  Conn.  Acad.  Vol.  II,  p.  35. 

A  female  of  this  interesting  species  was  obtained  at  the  Port  of 
Silam.  Professor  Dana  described  the  species  from  a  specimen  ob- 
tained by  the  Wilkes  Exploring  Expedition,  probably  at  Rio  Jan- 
eiro. It  has  not  since  been  recorded  from  any  locality  and  its  re- 
discovery upon  the  coast  of  Yucatan  is  of  much  interest.  A  broad 
distribution  is  thus  indicated. 

Oejpoda  ftraurU. 

Oeypode  aremattau  Say,  Joam.  Acad.  Nat.  Sci.  Phila.  (1).  VoL  I.  p.  68. 
Ocypoda  rhtnmbea  Dana,  U.  S.  Explor.  Exped.  CnisL  p.  322,  pL  XIX,  fig.  8. 

A  dried  specimen  collected  upon  the  beach  at  Progreso. 
G«lasim«s  apeeiocaa,  n.  tp.    PI.  V,  figi.  6  and  7. 

Four  fiddler-crabs  were  collected  at  the  Port  of  Silam   which 
apparently  represent  an  undescribed  species. 

They  consist  of  three  males  and  one  female,  and  agree  well  in 
their  character. 

The  species  may  be  described  as  follows. 

Roatrum  broad  between  the  orbits.  Male  abdomen  seven-jointed. 
Carapace  smooth,  moderately  elevated ;  posterior  edge,  between  the 
posterior  pair  of  cruripeds,  three-fifths  of  the  length  of  the  anterior 
edge ;  antero-posterior  diameter  about  two-thirds  of  the  length  of 
the  anterior  edge.  Margin  of  the  meros  of  the  larger  cheliped 
minutely  denticulate,  inner  flat  sur&oe  smooth,  outer  convex  surface 
with  scattered  transverse  rows  of  minute  tubercles.  Carpus,  inner 
surface  smooth,  outer  surface  minutely  tubercled.  Manus  long 
and  slender.  In  a  specimen  fifteen  mm.  wide  between  the  antero- 
lateral angels  of  the  carapace,  the  manus  is  thirty-one  mm.  long  to 
the  tip  of  the  dactylus,  and  nine  mm.  wide  across  the  broadest  por- 
tion of  the  palm.  The  length  of  the  palm  is  rather  less  than  two- 
fiflhs,  and  its  breadth  rather  less  than  three-tenths,  of  the  entire 
length  of  the  hand.  The  fingers  are  long  and  slender,  the  pollex 
is  perfectly  straight,  and  the  dactylus  is  narrow  at  its  base  between 
the  superior  and  prehensile  borders,  rather  longer  than  the  pollex, 
little  arcuate  and  gently  curve<l  toward  the  tip.  Palm  minutely 
granulated  on  the  outer  surface,  on  the  inner  surface  with  a  row  of 
tubercles  running  upwards  and  backwards  from  the  lower  margin 
to  the  carpal  groove,  and  continued  upwards  and  forwards  from 
the  carpal  groove  towards  the  upper  margin.     Proximal  portion  of 
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the  pahii  behind  tbi»  groove  minutely  granulated,  dist&l  [lortioii 
einijoth.  Poliex  and  dactyliis  smooth,  with  three  rows  of  miDute 
tuberdes  upon  their  ])rt'heusile  margins,  tubercles  of  the  outer  aud 
inner  rows  very  minute  iind  closely  appro ximn ted,  those  of  the 
middle  row  slightly  lar^^r,  of  Irregular  size  and  not  closely  approx- 
iniHted,  the  five  at  the  l^ase  of  the  dactylua  lieing  most  prominent 
and  increasing  in  siie  from  the  base  outwards ;  one  or  more  tuber- 
cles nearly  as  prominent  as  these  latter,  in  each  of  the  fingera  near 
their  niiddle.  The  inner  row  of  the  tubercles  upon  tha  jjollex 
continued  upwards  and  slightly  backwards  u]n>n  the  palm  nearly  to 
its  upper  margin,  A  alight  ridge  of  tubercles  in  front  of  it  at  the 
base  of  the  dactylus.  The  ridge  forming  the  upper  border  of  the 
carpal  groove  minutely  denticulated  and  its  anterior  end  not  con- 
tinued downwards  and  forwards  upon  the  palm. 

This  form  is  closely  allied  to  GeUiaimm  voeator  as  characterised 
by  Professor  Kingsley.'  It  differs  from  it  principally  in  the  length 
snd  shape  of  the  larger  cheliped.  In  Getiunviui  epeciotut,  the  larger 
chelipud  is  about  twice  the  length  of  that  of  Otlimimus  voeatoT.  The 
fingers  are  longer  and  more  slender,  the  dactylus  is  less  urcuate, 
the  granulation  upon  the  outer  surface  of  the  palm  is  finer  and 
the  ridge  forming  the  upper  border  of  the  carpal  groove  is  not  con- 
tinued forwards  and  downwards  upon  the  palm  but  is  terminated 
by  II  slight  "move  separating  it  from  the  ii|nviird  iiud  forward 
extension  of  the  tubercular  ridge  of  the  lower  portion  of  the  inner 
surface  of  the  palm.  The  sides  of  the  carapace  are  also  rounded 
aud  less  angular  than  in  Gelatimu»  vi>ealor.  In  the  long  and  slender 
character  of  the  fingers  it  approximates  Gelasimvt  stenodaclyliu, 
but  is  distinguished  from  this  species  by  the  fact  that  the  fourth, 
fiAh  and  sixth  segments  are  distinct  from  each  other  aud  not  anchy- 
losed  into  one  piece. 

The  following  species  have  been  described  since  the  monograph 
of  the  genus  by  Professor  Kingsley.' 

G.  Tbomsoni.  Kirk.  Trans.  New  Zealaiul  Insl.  vol.  XIII. p.  236.  1880,  Well- 
ington.  New  Zealand. 

C. //■«»flBi.riIliol.Mis»io. 

G.  Cimala/us,    Rocliebrune,  Bull.   Soe.  1 
189;;i883,  Senegamliia. 


t.  Bci.,  Phila.,  IbSO,  p.  147,  pi.  X.  fig,  S 
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Paohy^aptni  ^aoilii. 

De  Saussurc.  Mem.  Soc.  Hist.  Nat.  Geneve,  t.  XIV,  p.  443,  pi.  II,  figs.  15  and 
15a,  c. 

A  male  collected  at  the  Port  of  Silam. 

Setarma  oinerea. 

Grapsus  cineretiSy  Bosc.  Hist.  Nat.  Crust,  vol.  I,  p.  258,  pi.  V,  fig.  1  ;  Say, 
Jour.  Acad.  Nat.  Sci.,  Phila.,  (1)  vol.  I,  p.  442;  (non  Grapsus  cinereus^o^,  cil. 
p.  99.) 

Two, males  and  two  females,  collected  at  the  Port  of  Silam. 

Hippa  emerita. 

Cancer  emeritus^  L.,  Syst.  Nat.,  cH.  12,  p.  1055,  (pars). 

Hippa  emerita^  Miers,  Jour.  Linn  Soc.,  vol.  XIV,  p.  323,  pi.  V,  fig.  9. 

Hippa  analoga^  Stimpson,  Jour.  Bost.  Soc.  Nat.  Hist.,  vol.  VI,  p.  485;  Miers, 
op.  cil.,  p  324.  pi.  5,  fig.  10. 

Hippa  talpoidea,  Verrill,  Report  of  U.  S.  Commissioner  of  Fish  and  Fisheries, 
1871  and  1872,  p.  548,  pi.  II.  fig.  5. 

Numerous  specimens  of  this  widely  distributed  species  were 
obtained  at  Progreso  and  the  Port  of  Silam.  It  is  used  by  the 
fishermen  as  bait,  and  large  numbers  are  dug  from  the  sand. 

Specimens  of  Hippa  are  in  the  collection  of  the  Academy  from 
the  eastern  and  western  coasts  of  the  Americas ;  from  California, 
Guatemala,  Panama,  and  Chili,  and  from  Massachusetts,  New  Jer- 
sey, Florida,  Brazil  and  La  Plata.  A  careful  examination  of  the 
abundant  material  leads  me  to  the  conclusion  that  the  forms  on  the 
Pacific  and  Atlantic  sides  of  the  continent  represent  but  a  single 
species.  The  supposed  distinctive  characters  enumerated  byStimp- 
son  and  Miers,  such  as  the  shape,  width  and  rugosity  of  the  cara- 
pace, the  shape  of  the  frontal  lobes,  of  the  antennal  spines,  of  the 
lobe  of  the  third  joint  of  the  outer  maxillipeds,  and  of  the  last 
abdominal  segment,  do  not  appear  to  be  constant.  Variation  in 
these  characters  exists  in  forms  from  both  the  Pacific  and  Atlan- 
tic waters,  and  I  have  not  found  it  possible  to  fix  upon  any  charac- 
ter by  which  to  distinguish  the  forms  from  the  two  areas.  All  the 
characters  mentioned  above  are  more  or  less  variable,  in  the  speci- 
mens from  either  side.  The  carapace  may  be  broader  or  narrower, 
more  or  less  rugose,  the  shape  of  the  frontal  lobes,  and  of  the  lobe 
of  the  third  joint  of  the  outer  maxillipeds,  varies,  and  the  antennal 
spines  vary  in  their  length  and  may  be  directed  slightly  inwards 
or  outwards.  The  specimens  from  any  one  locality,  however  resem- 
ble each  other,  and  the  tendency  towards  variation  expresses 
itself  in  local  varieties.     The  specimens  from  the  west  coast  appear 
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to  be  UBuallf  more  rugose  than  tiiose  from  the  east  coast,  but  it  la 
by  no  means  a  constant  character. 

No  good  lypiwil  figure  of  this  species  exists.  That  given  liy 
Professor  Verrill  is  the  best,  but  the  carapace  is  usually  narroner 
at  its  flDterior  extremity  than  is  shown  in  his  figure.  The  figure 
given  by  H.  Milne-Edwards  in  the  *' R6gne  Animal'"  under  the 
name  of  Hippa  emerita,  Fabr.,  is  much  narrower  than  any  specimeD 
of  this,  species  which  I  have  seen,  and  its  general  aspect  exciles  a 
suspicion  that  it  represents  a  specimen  of  Hippa  asiaiica'  and  not 
of  Hippa  emerita. 
CUbantiini  farmaani,  n.  tp.    I'lutc  ^'.  Bg>.  1  ani]  ^. 

Three  hermit  crabs  were  collected  upon  the  beach  at  the  I'ort  of 
Silani  which  apparently  belong  to  an  undeacribed  species  of  the 
proliDc  genuB  Clibanurius.  For  them  I  projxise  the  foregoing  name. 
The  sgiecies  u»ay  be  characterized  as  follows: — 

Carapace  with  the  anterior  margin  angular ;  possessing  a  small 
acute  median  tooth;  about  four-fiftlis  as  broad  as  long.  Eye 
peduncles  slender,  about  as  long  a.*  the  anterior  margin  of  the  cara- 
pace, their  basal  scales  small  with  three  or  four  teeth  on  the  anterior 
margin.  External  antennu  with  the  last  joint  ofthe  peduncle  De.arly 
three  times  as  long  as  the  penultimate  and  with  the  basal  scale  of 
motienite  size ;  its  iiciile  extremity  reaching  the  distal  edge  ofthe 
penultimate  joint.  Chelipeds  small,  of  equal  size;  mauus  oblong- 
oval,  covered  with  numerous  tubercles  from  which  arise  tufts  of  short 
hairs;  ineros  joint  with  a  small  black-tipped  spine  at  its  antero- 
dorsal  extremity.  Cruripeds  somewhat  compreased  ;  tarsus  of  the 
first  and  second  pairs  slightly  longer  than  the  penultimate  joint ; 
with  several  longitudinal  series  of  small  pits  into  which  are  inserted 
tufts  of  short  hairs.  Color  in  alcohol  a  dull  orange,  the  cruripeds 
nith  four  broad  longitudinal  stripes  of  reddish-brown  upon  th« 
tarsal  and  |>enultimate  joints;  the  stripes  situated  upon  the  dorsal 
lateral  and  ventral  surfaces  respectively.  The  preceding  or  fourth 
joint  with  two  broad  stripes  upon  its  outer  surface,  and  one  upon  it« 
dorsal  surface. 

Length  ofthe  carapace,  2h  mm. 

In   general    characters  this  species    resembles    very  closely   the 
D  form  ofthe  southern  coast  of  the  Eastern  United  States, 
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Clibanarius  vtttatus  Bosc/  but  differs  from  it  in  its  smaller  chelipeds, 
and  in  its  color  pattern.  The  external  antennse  are  also  apparently 
about  one-fifth  shorter  than  in  C  viitatus. 

The  following  species  of  CUhanarius  may  be  added  to  those  enu- 
merated by  Stimpson  in  his  Prodromus.'  The  greater  number  haye 
been  described  since  the  publication  of  his  list.  They  are  arranged 
in  chronological  order  and  without  regard  to  the  question  of  syn- 
onymy. 

C.  tubularis  L.,  Sysi,  Nai.,  E<l.  12,  1767.  p.  1050;  Risso,  Crusi.  de  Nice,  p. 
56,  1816.     Mediterranean. 

C.  misanthrops  Kisso,  Hist,  nat  de  TEur.  mir.,  t.  V,  p.  40,  1826;  Roux,  Crust, 
de  la  Medit.  pi.  14,  fig.  1.     Mediterranean 

C.  ornatus  Roux,  Crust,  de  la  Medit.,  1830,  pi.  43.     Marseilles. 

C.  strigimonus  White,  Proc  Zool.  Soc.  1847,  p.  122.     Van  Dieinan*s  Land. 

C.  Cuhensis  de  Saus^ure,  Men).  Soc.  Hist.  Nat.  Geneve,  Vol.  XIV,  p.  455, 
ia57.     Cuba. 

C  turgidus  Stinip5on,  Best.  Jour.  Nat.  Hist.  1857,  p.  484,  pi.  XXI,  fig.  1. 
Puget  Sound. 

C  camifex  Heller,  Sitzungsb.  Akad.  Wissensch.  Wien  Vol.  XLIV,  pt.  I,  p. 
:250.  1861.     Red  Sea. 

C  signatus  Heller,  id,  p.  252.     Red  Sea. 

C.  Rouxi  Heller,  Cru>t.  sUdl.  Europa,  Wien,  1863,  p.  279.     Gibralter. 

C.  barhatui  Heller,  Reise  der  Oesterreichischen  Fregatte  Novara,  Crust,  p.  00, 
Taf  VI  I,  fig.  5,  1868.     Auckland. 

C.  infraspxHatus  Hilgendorf.  Crustaceen  von  Ost  Afrika,  1860,  p.  97. 

C.  coyennensis  Micrs.  Proc.  Zool.  Soc.  1877,  p.  667.    Cayenne. 

C.  cameicens  Miers,  id,  p.  668.     Cayenne. 

C  speciosm  Miers,  loc.  cit.     Brazil. 

C  Lordi  Miers,  loc.  cit.     Vancouver  Island,  B.  C. 

C.  Mediterraneus  Kossmann,  Archiv.  fUr  Naturg.,  vol.  XLIV,  p.  257,  1878. 
Meditcrrai  ean. 

('.  eurystemus  Hilgendorf,  M.  B.  Akad.  Wissensch.  Berlin,  1878,  p.  822,  pi. 
Ill,  fics.  9  and  10.     Mozambique. 

C  Padarensis  De  Man,  Journ.  Linn.  Soc.  Vol.  XXII,  p.  242,  PI.  XVI,  fig.  1. 
King  Inland,  Mergui  Archipelago. 

C.  arethusa  De  Man,  id.  p.  252,  King  Island,  Mergui  Archipelago. 

Alpheni  heteroohelit. 

Alpheus  heierocheiisj  Say,  Journ.  Acad.  Nat.  Sci.  Phi  la.,  (1)  Vol.  I,  p.  243, 
Alpheus  lutarius^  de  Sau.^sure,  Mem.  Soc.  Hi».t.  Nat.  Geneve,  t.  XIV,  p.  461, 
PI.  Ill,  fig.  24. 

A  male  and  female,  obtained  at  the  Port  of  Silam. 
Palamonella  Tnoatanioa,  n.  sp.    PI.  V,  fig.  H. 

A  smaU  female  prawn  with  ^^^^  attached  was  dredged  in  twenty 
feet  of  water  offProgreso.  It  is  allied  to  PalcemonelUi  tenuipes  of 
Dana  (1852,  p.  582,  pi.  38,  fig.  3)  and  appears  to  be  an  unde- 
^cribed  species.  I  have  named  it  Palctmonella  Yiicataniea,  It  may 
be  characterized  as  follows. 

»  Histoire  Naturelle  des  Cruslac^,  Vol.  I.  p.  827,  Vol.  II,  pi.  XII. 
»  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  226. 
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KosHnini  straight,  from  its  origiu  to  its  apex  aliout  as  long  m  the 
carapace,  projeots  beyond  the  anterior  edge  of  the  carapace  Jihoiil 
ILS  far  as  two-thirds  of  the  length  of  the  basal  scale  of  the  outer 
auCcDiice,  arises  about  midway  between  the  anterior  and  posterior 
edges  of  the  doreal  surface  uf  tlie  oarapace.  its  origin  marked  by  a 
tooth,  between  this  and  the  apical  tooth  of  the  rostrum  thej-e  are  six 
other  teeth  equally  spaced,  the  posterior  one  being  directly  nbore 
the  base  of  the  outer  antenna,  two  teeth  on  the  under  surface  near 
the  apex.  Peduncle  of  inner  miLennte  as  long  as  the  biisal  si'ftle  of 
the  outer  anteimre,  Anteniiiil  tooth  directly  above  the  base  of  the 
outer  antenna ;  hepatic  tootli  in  a  line  drawn  midway  between  the 
first  and  second  teeth  of  the  rostrum,  counting  from  itii  base,  and  a 
little  below  the  anlennal  tooth.  Second  pair  of  pereiopods  with 
meroa  about  as  long  as  from  the  posterior  edge  of  the  dorsal  surface 
of  the  curapiice  to  the  basal  tooth  of  the  rostrum  ;  ltd  dii<ttt)  end  not 
spined,  carpus  about  as  long  as  the  meros,  its  distal  end  with  a  very 
minute  spine,  manuH  about  as  long  as  from  the  second  tooth  of  the 
rostrum  to  its  a|)ex ;  dingers  about  half  the  length  of  the  hand. 

It  may  be  distinguished  from  Palcernvnella  (eiiwipes  by  the 
shorter  hand  of  the  second  pair  of  pereioimds,  not  longer  than  from 
the  (irst  tooth  of  the  rostrum  to  its  apex;  by  the  lack  of  spines 
upon  the  dist-al  end  of  the  nieros  and  the  presence  of  iinly  a  rudi- 
mentary spiue  upon  the  distal  end  of  the  carpus;  also  by  the  posi- 
tion of  the  first  tooth  of  the  rostrum,  midway  between  the  anterior 
and  jiosterior  edges  of  the  dorsal  surface  of  the  carapace,  the 
greater  length  of  the  peduncle  of  the  inner  antennse  and  the  basal 
scale  of  the  first  antennae,  which  are  as  long  as  the  manus,  and  the 
less  anterior  position  of  the  hapatic  tooth  which  is  one-quarter  to 
one-third  of  the  length  of  the  carapace  removed  from  the  anterior 


STOMATOPODA. 


rs,  Ann.  M«fi.  Kal.  Hisl.  (5),  Vol.  V,  p.  18,  PI. 

A  small  female  squilla,  about  2)  inches  in  length,  was  collected 
at  the  Port  of  Silam.     It  agrees  well  with  Dana's  description  of 

S<,uiUa  p.:,gin»li„eiU,.      It  also  resembles  the  figure  of  .SipuH'i   />»- 
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SquiUa  pr<isinolineaia.  The  squilla  in  the  collection  of  the  British 
Museum,  described  and  figured  by  Mr.  Miers  under  the  name  of 
SquiUa  Dufresnii,  had  had  the  name  attached  to  it  in  manuscript 
by  Leach  but  had  never  been  previously  described.  White  in  his 
''  List  of  the  specimens  of  Crustacea  in  the  collection  of  the  British 
Museum,"  1847,  p.  83,  recorded  Leach's  manuscript  name  but  gave 
no  description.  Dana  published  his  description  of  8.  prasinolineata 
in  1852,  and  if  as  I  have  assumed,  these  two  species  are  synony- 
mous, then  Dana's  name  must  be  used,  as  no  description  was 
attached  to  the  publication  of  Leach's  name  in  1847.  The  speci- 
men in  the  collection  of  the  British  Museum  which  Mr.  Miers 
doubtfully  refers  to  SquiUa  prasinolineata,  appears  to  me  in  all  prob- 
ability not  to  belong  to  it.  He  says  that  the  median  carinules  of 
the  exposed  thoracic  and  first  to  sixth  post-abdominal  segments  are 
obsolete,  whereas  Dana  says  only  "  in  part  obsolete."  Dana  says 
that  the  lateral  margins  of  the  three  exposed  segments  of  the  thorax 
are  entire,  whereas  the  figure  given  by  Mr.  Miers  shows  that  the  two 
posterior  segments  have  a  small  anterior  lobe.  Mr.  Miers  also  says 
that  the  median  longitudinal  carina  of  the  carapace  is  indistinctly  . 
furcate  only  in  its  anterior  portion,  whereas  Dana  states  that  it  is 
not  distinctly  furcate  near  the  front,  but  towards  the  posterior  mar- 
gin opens  for  a  short  distance.  Mr.  Miers  also  states  that  in  his 
specimen  the  terminal  post-abdominal  segment  is  proportionally 
narrower  and  more  elongated  than  in  SquiUa  Dufresnii,  but  I  fail 
to  see  any  difference  in  this  respect  between  Mr.  Miers'  figure  of  this 
latter  species  and  Dana's  figure  of  SquUla  prasinolineata, 

Mr.  Miers'  figure  shows  that  the  specimen  he  is  describing  has  a 
well  developed  lateral  process  to  the  first  exposed  thoracic  segment^ 
whereas  the  specimen  collected  in  Yucatan  only  has  a  small  insig- 
nificant lateral  process  such  as  is  shown  in  his  figure  of  the  thoracic 
segments  of  SquiUa  Dufresnii,  Dana's  species  was  described  from 
Rio  Janeiro.  SquiUa  Dufresnii  of  Miers  has  no  locality.  The  spe- 
cies has  not  since  been  recorded  from  any  new  locality  and  the  find- 
ing of  it  on  the  coast  of  Yucatan  is  therefore  very  interesting. 

ISOPODA. 

Liffia  Bandiana.    PI.  VI,  fig.  2. 

Milne-Edwards,  Hist.  nat.  crust.,  t.  HI,  p.  155. 

Three  small  specimens  of  this  species  were  collected  at  the  Port  of 

8ilam.      It  was  originally  described  by  Milne-Edwards  from  San 

Juan  d'Ulloa,  the  fortress  of  the  harbor  of  Vera  Cruz.      Mr.  E.  J. 
13 
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Miers  (1877)  lias  described  specimens  from  Cayenne,  Bnd  also  HtalM 
that  there  are  apeoiniens  of  it  in  the  British  Museum  from  Rio 
Janeiro.  De  Sanasure  has  also  recorded  it  from  Cuba.  The  small 
•lender  apjtendi^  of  the  inner  ramus  of  the  urojtoda  that  Mr.  Miers 
speaks  of  I  did  not  find  in  the  Yucutan  specimens,  but  as  he  suggests 
ttiey  may  have  been  lost.  The  specimen  figured  has  been  enlarged 
tvru  diameters. 

Ciroluu  iiU7aiik,  a.  >if.      I'I.  VI.  Aipt.  :i-]i). 

Three  small  specimens  of  a  drolana  were  obtained  at  the  Port  of 
6ilam  which  do  not  correspond  to  any  described  species.  They  are 
distinguished  from  all  other  species  by  the  form  of  the  antcnnw,  and 
represent  a  new  s|iecieB  which  may  be  characterized  as  follows. 

BikIv  narrow,  about  three  and  one-third  times  as  long  as  broad, 
vrtth  the  sides  nearly  struightaud  parallel,  smooth  and  polished  with 
few  punctations. 

Head  sub-hexagonal,  ubi)Ut  one  and  three  quarter  times  as  broad 
as  long,  antennula;  ratlier  longer  than  the  breadth  of  the  head,  anten- 
nte  as  long  as  from  the  interior  margin  of  the  head  to  the  posterior 
margin  of  the  third  thoracic  segment ;  sigmoid  in  shape,  at  its  origiu 
bending  backwards,  then  bending  forwards  and  then  backwards; 
segmentB  of  the  flagellum  forming  ihe  anterior  concavity  armed 
anteriorly  each  with  two  bundles  of  numerous  bristles  one  on  the 
upper  and  other  on  the  lower  edge,  thus  forming  a  brush  shaped 
Btrut'ture. 

First  thoracic  segment  nearly  twice  aa  lung  on  the  median  line  at 
the  second ;  second,  third  and  fourth  segments  equal ;  fifth  and  sixth 
segments  rather  longer  and  seventh  segment  half  the  length  of  the 
sixth.  The  epimera  of  the  fourth,  fifth,  sixth  and  seventh  segments 
are  produced  posteriorly  into  an  angle,  and  those  of  the  second  and 
third  segments  are  snbquadrate,  all  have  an  impressed  line  running 
antero-inferiorly. 

S|>ines  and  bristles  upon  the  legs  are  not  numerous.  A  small 
portion  of  the  first  abdominal  segment  exposed.  The  lateral  angles 
of  the  abdominal  segments  acute  not  rounded.  The  telson  about 
two-thirds  as  long  a.s  broad,  minutely  crenuiate  on  its  posterior 
border,  with  very  short  spines  inserted  in  the  notches. 

Tlie  largest  of  the  three  specimens  from  which  this  descriptioo 
has  been  drawn  is  about  9  mm.  in  length.  In  the  smaller  spec- 
imens the  series  of  bristles  upon  the  antenns  are  not  so  well  devel- 
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The  most  characteristic  features  of  this  species  are  the  brush-like 
arrangement  of  bristles  upon  the  antennse  and  the  crenulate  posterior 
border  of  the  telson. 

As  no  list  of  the  species  of  this  genus  has  been  published  since  the 
"  Histoire  Naturelle  des  Crustac^"  I  append  the  following  list  of 
species  described  to  the  present  day : — 

C.  (Eurydice)  pulchra  Leach,  Trans.  Linn.  Soc,  vol.  XI,  p.  870, 1815;  Milne- 
Edwards.  Hist.  Nat.  Crust.,  t.  Ill,  p.  238.     England. 

C.  cranchis  Leach,  Diet.  Sci.  Nat.  t.  XII,  p.  847;  Bate  and  Westwcx>d,  Brit. 
Sess.  Crust.,  p.  296,  with  figure.     England. 

C.  (Ntlocira)  Swain5<mii\jtiL<^^\QC  cit.;  Milne* Edwards, R6gne  Animal,  pt. 
67,  fiK-  4.     Sicily. 

C  hirtipes  Milne-Edwards,  Hist.  Nat.  Crust,  t.  Ill,  p.  236,  pi.  31,  fig.  26, 1840; 
Rigne  Animal,  pi.  67,  fig.  6.     Cape  of  Good  Hope. 

C  ehngata  Milne-Edwards,  loc.  cit.     Mouth  of  Gange.s. 

C.  scuipta  Mil  lie- Ed  wards,  op.  cit.  p.  237.     Malabar. 

C.  Rossii  White,  List  of  the  S})ecimen.«  of  Crustacea  in  the  Collection  of  the 
Bhtisli  Museum,  1847,  p.  106.  No  description  given.  He  refers  to  the  Zoology 
of  tiie  Erebus  and  Terror,  t.  5,  fig.  9,  but  I  have  been  unable  to  find  this  figure 
among  the  monographs  of  this  expedition.     Auckland  Islands. 

C.  boreaiis  Lilljeborg,  Ofversight,  Kongl.  Vetensk.  Akad.  Fdrhandl,  arg.  8| 
1851,  No.  1 ,  p.  28.     Norway. 

C.  armaia  Dana,  U.  S.  Explor.  Exped.  vol.  XIII,  pi.  II,  Crust.,  p.  771,  pi.  51, 
fig.  o,  1H52.     Kio  Janeiro. 

C,  latiiiylis  Dana,  op.  cit.,  p.  772,  pi.  61,  fig.  6.     Borneo. 

C.  {^Eurydice)  orientaiis  Dana,  op.<:ii.,  p.  773,  PI.  61,  fig.  7.     Sooloo  Sea. 

C.  mulHdigitata.  Aega  muUidigitata  Dana,  op.  cit.,  p.  768,  PI.  51,  fig.  3. 
Borneo. 

C.  polUa  Stimp-on,  Marine  Invert.  Grand  Menan.  Smithsn.  Contrib.,  vol.  VI,, 
p.  41,  18-33.     Grand  Menan. 

C.  concharum  Stimpson,  loc.  cit.     Charleston,  S.  C. 

C.  Sola  Hesse,  Ann.  Sci.  Nat.  (5)  t.  V,  p.  259,  1866.     Brittany. 

C.  Rata  Hesse,  op.  cit.  p.  260.     Brittany. 

C.  mohfa  Hes.se,  op.  cit.  p.  261 .     Brittany. 

C.  elongata  Hesse,  op.  cit.  p.  262.     Brittany. 

C.  merlangi  Hesse,  op.  cit.  p.  264.     Brittany. 

C.  ipinipes  Bate  and  Westwood,  Brit.  Sess.  Crust,  p.  299  with  figure,  1887 ; 
Harger,  Bull.  Mus.  Comp.  Zool.  vol.  XI,  p.  91,  pi.  I,  fig.  2,  pi  II,  fig.  1.  Eng- 
land and  North  America. 

C.  rugicauda  Heller,  Reise  der  Fregalte  Novara,  vol.  II,  pt.  8,  p.  142,  t.  XII, 
fig.  13/1868.     St.  Paul. 

C  IruHcata  Norman,  Ann.  Mag.  Nat.  Hist.  (4),  vol.  II,  p.  421,  pi.  28,  figs.  12, 
18,  1868.     Shetland  Isles. 

C.  Rossi  Miers,  Ann.  Mag.  Nat.  Hist.  (4)  vol.  XVII,  p.  218.  1876;  Cat.  Crust. 
New  Zealand,  p.  10^,  pi.  Ill,  fig.  3.     New  Zealand  and  Auckland  Islands. 

C.  Arabica  Kossmann,  Reise  in  die  Kilstengebiete  des  Rothen  Meeres,  p.  114, 
t  VIII,  figs  7-12,  t.  IX,  figs.  1-4.     Red  Sea. 

C.  micrtphthalma  Hoek.  Niederl&nd.  Arch.  Zool.,  suppl.  I,  Lief.  3,  taf.  II,  figs. 
18-17.  1882.     Arctic  Sea. 

C  lata  Haswell,  Proc.  Linn.  Soc.  New  South  Wales,  vol.  VI,  p.  192,  pi.  IV, 
%.  1,  1882.     Port  Stephens,  N.  S.  W. 

C.  lata  var.  Integra  Miers.  Zool.  Coll.  H.  M.  S.  *  Alert,'  p.  304, 1884.  Albany 
Island. 

C.  longicomis  Sluder,  Abh.  Akad.  Berlin,  1882,  U,  p.  28,  pi.  II,  fig.  15.  Table 
Bay;  South  Africa. 


188  PROCEEDINGS  OF  THK  ACADEMY  OP  [1891. 

C.  ixvis  Sludei,  Alih.  Akad.  Berlin,  1883,  p.  21.  pi.  II,  fig.  8.     Queensland. 

C.  impraia  Ha^er,  UuJI.  Mu«.  Comp.  Zool.  vol.  XI,  p.  1)3.  pi.  I,  f^g.  R,  pi.  II, 
fig.  S.  166S-1S85.     North  Aikniic. 

C.  SaiSdlei  Mien.  Zool.  Coll.  H.  M.  S.  '  Alert,'  p.  802,  pi.  XXXIII,  fig.  A. 
1884.   Arafura  Sea,  Torres  S<r«its. 

C.  tcHuiify/is  Mien.  op.  cit.  p.  303,  pi.  XXXIII,  fig.  B.  Prince  of  Wales 
Channel, 

C.  Coffiii  Fllliol,  Mission  (le  I'lle  Campbell,  ReCDtil  de  M«moires  telmifs  ^ 
I'observiLlion  He  Passage  de  V6tui<-  vur  le  .Soleil.  Paris,  p.  4S.5.     Cin>pl>e1l  Mand. 

CTmodDoea  eandata. 

A'lTio  rauiiata  Sny,  Jqitr.  Acad.  Nat.  Sei,  Phila.  (1),  vol.  1,  p.  482. 

A  single  speciiueii  of  ihia  interesting  species  was  collected  in 
twenty  feet  of  water,  off  Progreso,  The  species  does  not  nppear  lo 
bave  been  recorded  from  any  locality  since  its  original  description 
by  Say.  from  Egg  Harbor,  New  Jersey.  On  plate  III  (figs.  11- 
14),  will  be  found  tiorsal  and  lateral  views,  a  view  of  the  fourth  leg 
on  the  right  side,  and  of  the  male  sexual  organs.  The  sficcies  lias 
been  well  described  by  Sav.  The  male  genitfll  organs  upon  the 
middle  of  the  ventral  surface  ofthesevenlh  thoracic  segment  consist 
of  two  spine-like  iippendages,  with  n  broad  groove  upon  the  pos- 
terior surface. 

This  form  does  not  come  prufierly  within  the  genus  "Steaa,  either 
as  defined  by  I^ach,'  Milne-Edwards,"  or  Geratiecker.'  I  have 
placed  it  proviwonally  under  Gymodoeea,  believing  with  Mr.  Bed- 
dard  (lfi«6,  p.  14.5)  thai  the  geneni  Dpiametie-,  Nam  and  CUinea 
probably  represent  variations  of  form  of  this  type,  sexual  or  other- 
wise, of  no  primary  importance. 

M.  Hesse'  has  worked  out  the  sexual  dimorphism  of  several 
related  a])ecies  inhabiting  the  coasts  of  France.  The  figure  given  on 
pi.  VI,  (figs.  11-14)  was  drawn  from  a  male  specimen  from  the  Ber- 
muda Isliinds  collected  by  the  Academy's  Expedition  to  that  locality 
in  1 888  under  the  charge  of  Professor  Angelo  Heilprin.  Six  bi'wc- 
imens  all  males  were  collected.  There  appears  to  be  a  tendency  in 
the  four  spines  within  the  sinus  of  the  posterior  abdominal  segment, 
to  become  double.  The  three  tubercles  upon  the  first  exposed  ab- 
dominal segment  may  also  be  double.  The  largest  specimeD  from 
Bermuda  is  10  mm.  in  length. 

Associated  with  the.«e  were  six  s[>ecimens  of  a  related  form,  i» 
which  the  exterior  uropoda  are  short  and  lamellate.     I  supposed  at 

'Diclionnaiie  des  Sciences  Natuielits,  i.  XII,  p.  341. 
'Hisloite  Nalurelle  <les  Ciustacfs,  1.  Ill,  p.  216- 
•BrOnn^  Thitc-Keiclis,  Bd.  V,  n,  2L3- 
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first  that  these  were  the  females  of  Oymodocea  caudata,  but  further 
examination  showed  the  presence  of  well  developed  male  appendages 
in  one  of  the  specimens,  and  I  am  therefore  compelled  to  regard 
them  as  a  distinct  species,  which  I  have  described  as  Oymodocea 
BermudensU  (see  p.  194). 

CIRRIPEDIA. 

€helonobia  teitudinaria. 

Lepas  tesiudinaria  Linn.  Syst.  Nat.  Ed.  X.,  p.  668. 

Chelonobia  testudinaria  Darwin,  Monograph  of  the  Cirripedia,  p.  392,  pi.  14, 
figs.  la-Id,  fig.  6;  pi.  15,  fig.  1. 

A  single  specimen  was  collected  at  Progreso.  Large  numbers  of 
the  Green  turtle  (Chelonia  mydas)  &Te  taken  at  this  locality,  and 
this  species  of  barnacle  is  probably  found  upon  them. 

•        XIPHOSURA. 

Limului  polsrphemui. 

Monooilus  polypkemus  Linn.  Syst.  Nat.  Exl.  X,  p.  634. 

Polyphtmtis  occidenicUis  DeKay,  Natural  History  of  New  York,  Crust.,  p.  65, 
pi.  XI,fig5.  60,  51.  • 

The  King  Crab  is  very  abundant  upon  the  beach  at  the  Port 
of  Silam.  It  has  already  been  recorded  from  Laguna  de  Terminos, 
at  the  southern  extremity  of  the  Gulf  of  Mexico,  by  Professor  H. 
Milne-Edwards  (1880  (1),  foot  note,  p.  4).  Professor  Benjamin  Sharp 
informs  me  that  it  breeds  in  the  harbor  of  Nantucket,  and  to  Pro- 
fessor Kingsley  I  am  indebted  for  the  information  that  it  breeds  in 
great  abundance  at  Cape  Ann,  Massachusetts.  The  species  is  thus 
seen  to  have  a  very  extensive  north  and  south  range. 

VERA  CRUZ. 

DECAPODA. 

Hithraoului  loulptui. 

Maia  sculpia  Lamarck.  Hist.  Nat.  Anim.  sans  Vert,,  t.  V,  p.  242. 
Mithraculus  sculptus  A.  Milne-Edwards,  Crust.  Miss.  Sci.  Mex.,  p.  105,  pi. 
XX.  fig.  2. 

Four  tf[)eciniens  of  this  species  were  collected  at  Vera  Cruz. 
Three  of  them  in  which  the  carapace  is  less  than  10  mm.  broad, 
have  no  teeth  either  upon  the  pollex  or  dactylus.  The  fourth  spec- 
imen, in  which  the  carapace  is  about  20  mm.  broad,  has  teeth  of 
the  ordinary  type  upon  both  fingers. 
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Liomen  IqigtuuuiB. 

A.  Milne-Edward-.  Nouv.  Arch.  Mns,  (1)  f.  1,  p.  2:;i.  pi.  XII.  Res-  7.  Ta,  7I>. 
A  young  speciniea  apparemly  of  tbis  spedes  was  found  in  a  cav- 
ity of  a  L'oral,  Madrepora  pabnata,  collected  at  Vera  C'ruK. 
Kaptamu  Bayl. 

bes.  Proc.  Amer.  Assoc.  18i0.  P.  178. 

:.  \,p-.S17. 

There  are  three  youug  apecinienis  of  tbis  species  in  the  collet;tioti 
of  the  Academy  labelled  Veru  Criii!.     One  of  them  was  donuted  by 
Dr.  T.  B.  Wilson.     The  other  two  do  not  bear  the  uutue  of  the 
donor. 
Hsptauni  sribrnriai. 

1.  saos.  Vert.  t.  V.  p.  2Bfl. 


lilne-Edwurds,  Hisl.  Nal.  Crust. 

obtained  at  Vera  V. 


-  1.  p.  <52.  pl.XVlI.fiB.  1. 


;ollected  at  Vera  CVuii. 


Lup-i  eribt 

A  femali 
Ooypoda  krvnaria. 

Lot  cU. 

Several  specim 
enpitti  giapini. 

Cancer grapius  L.,  Sjrsl.  N«l..  ed.  X,  pi.  80. 

Grapsus  piclta  A.  Milne- Ed wardt,  Crust.  Rigne  Animal,  Cuvier,  pi.  '12. 

A  male  was  obtained  at  Vera  Crnii. 

I  have  used  the  epecific  name  given  to  tbta  epecies  by  Linnseiia, 
in  175S,  and  not  the  designation  of  maeulatiu  applied  to  it  by 
Catesby'  in  1748.  Most  authore  have  uaed  Cateaby's  name,  but  u 
this  antedates  the  tenth  edition  of  the  Bystetna  Naturie,  it  should 
be  abandoned  in  favor  of  Litinieus'  name.  Lamarck*  in  1801 
erected  a  new  genus  for  the  reception  of  this  species  with  an  allied 
form,  and  gave  to  the  new  genus,  the  name  of  the  Linnean  speciea. 
This  he  renamed  Grapsut  pUtxu.  I  am  of  opinion,  however,  that 
Linnieus'  specific  name  should  not  be  abandoned,  on  account  of  ite 
use  generically,  and  I  therefore  retain  it.' 

Panani  BrMilianiil.  var.  Ailirin,  d.  var. 

A  number  of  shrimps  were  obtained  at  Vera  Cruz,  which  l)eloBg 
to  this  species,  but  differ  from  the  typical  form  in  the  very  long 
flagellum  of  the  outer  antenua;.     The  flagellum  is  from  seven  to  t«ii 

'  Nat.  Hist,  of  (he  Caiolim 


'  Repott  uf   Commill 


«,  vol.  II.  p.  3li.  pi.  XXXVI.  fig.  1. 

IS  Verul.e-,  p.  liiO. 

1   ZooIuKical  Nomenclfllure.  Pioc.  A 
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times  the  length  of  the  carapace,  from  its  anterior  to  its  posterior 
edge,  not  including  the  rostrum.  On  account  of  the  remarkable 
length  of  the  flagella  they  appear  to  me  to  constitute  a  new  variety 
which  I  have  named  Azteeus, 

The  species  itself  closely  resembles  Fenceus  canalictilaiits  of  Oli- 
ver (see  Spence  Bate,  1888»  p.  243,  pi.  XXXII)  which  inhabits  the 
Indo-Pacific  region.  It  may  be  distinguished  from  it  by  the  pres- 
ence of  a  spine  upon  the  second  and  third  joints  of  the  first  pairs  of 
pereiopods  instead  of  one  upon  the  second  joint  only,  and  by  the 
presence  of  two  teeth  instead  of  one  upon  the  ventral  surface  of  the 
rostrum. 

I  have  examined  Latreille's  original  description,*  but  have  iden- 
tified the  specimens  collected  by  means  of  Milne-Edwards'  character- 
ization of  the  species  in  the  Histoire  Naturelle  des  Crustac^^,  t.  II, 
p.  414.     Mr.  Spence  Bate'  has  also  discussed  this  species. 

WEST  OOAST  OF  FLORIDA. 
DECAPODA. 

Libinia  dabia. 

Loc.  at. 

Five  specimens  collected  in  Anclote  Bay.  Two  of  these  are  young 
individuals,  in  which  the  median  row  of  spines  of  the  carapace  and 
the  rostral  spines  are  relatively  much  more  develope<l  than  in  the 
adult. 

Panopeui  Texanui. 

Panapeus  Texanus  Stimpson,  Ann  Lye.  Nat.  HUt.,Ncw  York;  vol.  VII,  p. 55. 
A.  Milne-Edwards,  Crust.  Miss.  Sei.  Mex.,  p.  312,  pi.  LVIII,  Bg.  4. 

Numerous  specimens  collected  at  Point  Pinellas,  Tampa  Bay, 
and  in  Anclote  Bay. 

They  differ  slightly  from  the  figure  given  by  M.  Milne-Ed wardfl. 
The  postcro-lateral  border  of  the  carapace  is  rather  shorter,  and  the 
antero-lateral  spines  are  less  closely  approximated. 

Panopeui  Herbitii. 

Loc.  cit. 

A  single  specimen,  dredged  in  9-12  feet  of  water,  off  Manatee 
River,  Tampa  Bay,  probably  belongs  to  this  species.  It  differs, 
however,  from  the  typical  form  in  the  broad  leaf-shaped  character 
of  the  antero-lateral  teeth  of  the  carapace.     (See  PI.  V,  fig.  7.) 


>  Nouv.  Diet.  Hist.  Nat.  I.  XXV,  p,  175. 
»Ann    Mag.  Nat.  Hist.  (5)  vol.  VIII,  p.  175. 
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Hantppa 

Loi.  lit. 

Specimena  were  obtuiiied  at  Anclote  Bay,  Sarasota  Bay  iind  in 
9-12  feet  of  water  off  the  Manatee  River,  Tampn  Bay. 

Aahaloni  ipiniinuiiu. 

p0rlH»«i  sfimmanu!  Lalreille.  Eiicycl.  Mab.,  1.  X,  p.  18S. 

A.hiUm  i.f,Himi.HU,  A.  Miinc- Edwards.  Arch.  Mus.,  I.  X,  p.  341.  pi.  XXXII. 

8j>ecinieiis  were  obtained  off  the  Manatee  River,  Tampa  Buy.  at 
Sarasota  Bay  and  at  Boca  Noga,  Little  Gasparilla  Inlet. 

They  exhibit  a  considerable  amount  of  variation,  ajwcimeus  agrwj- 
ing  in  all  other  characters,  differ  in  the  shape  of  the  iilidoinii 
nieiib',  the  number  of  spines  upon  the  anterior  border  of  the 
the  !*i/e  of  the  posterior  antero-lateral  spine. 
Otluimni  pogilator. 

Ocypada  pugilaUr  Bosc,  Hi.l.  NaT.  Criisl.,  1. 1,  p,  250. 

Uflasintas  piigilalor  H.   M  it  nc- Ed  wards,  Ann.  Scj.  Nal.  (3).  I.  Will,  p.  149, 
pi.  IV,  fig.  14. 

n.l.nimus  vccani  Dekay,  Nnl.  Hi^l.  of  New  York,  Cnisl.,  p.  14.  pi.  VI,  fig.  », 

Numeroua  specimens  obtained  at  I'erico  Island,  Sarasota  Bay. 
Calappa  BammeB. 

{-,<»,, r  flammta  HerUl,  Ktabbcn  unci  KrelKC,  vol.  II,  p.  1<1I,  pi.  Xr.  t«.  2. 

Oilupl^fiammta  Mier^  '-  Challenger"  Biachyura,,  p.  284.  pi.  XXIII,  1^.  1. 

A  male  was  collei'ted  in  Little  Gajiparilla  Inlet, 

Thes}>ecimGD  resembles  Herbst's  figure,  but  laclis  the  clearly 
marked  reticulations  of  the  dorsal  surfaee  of  the  carapace,  which  is 
very  fuintly  mottled  with  reddish  brown. 
Feiisphona  pau«t«t«. 

0.n.it  pumlatui  L.,  Sjisl.  Nat.  ed.  XU,  p.  1045. 

Ptr>rfhona puticlala  Miers,  "Challenger"  Brachyura,  p.  312,  pi.  XXV,  fig,  6. 

Two  males  were  obtained,  one  from  9-12  feet  of  water  off  Manates 
Jliver,  and  the  other  in  Sarasota  Bay. 
Pol7«nyx  maero«h«lM. 

FarrMina  macmcitlti  Gibbts.Proc.  Am. 

Soc  ItMiltslon,  S.  C.  vol.  I.  p.  6,  pi.  I,  fig. 

Pohvijix  maertchths  Faxon,  Bull.  Mus.  C 

fifi.ii 

'    A  niale  and  female  were  obtained  in  9-12  fl.  of  water  off*  Manatee 


i 


\ssoc.,vol.  Ill,  p.  191 ;  Proc.  Elliolt 
o'mp.  Zwl,  vol.  V,  p.  258,  pi.  Ill, 


1'rofes.wr  Klngslcy  (1879,  p.  408)  has  already  pointed  out, 
iiraiiace  is  mu(;h  broader  in  the  female  than  In  the  male. 
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ClibeBariiM  Tittotiu. 

Pagurus  vittatus  Bo!»c,  Hist.  Nat.  Crust,  t,  I,  p.  327;  t.  II,  pi.  12,  fig.  1. 

A  number  of  specimens  obtained  at  Little  Oasparilla  Inlet. 

This  species  has  only  been  figured  by  Boec,  and  as  his  represen- 
tation of  it  is  very  unsatisfactory,  I  have  refigured  it.  (PI.  V,  figs. 
3  and  4).  The  outline  drawing  represents  one  of  the  medium- 
sized  specimens  collected  at  Little  Gasparilla  Inlet.  The  right 
anterior  cruriped  has  been  given  in  detail  to  show  the  color 
markings  and  the  tufts  of  hair.  In  alcohol,  the  carapace  is  yellow- 
ish with  a  reddish  tinge ;  the  dorsal  surface  of  the  chelipeds  red- 
dish-brown mottled  with  yellow,  ventral  surface  yellowish ;  the  tar- 
sal and  penultimate  joints  of  the  cruripeds  reddish-brown  with 
eight  narrow  longitudinal  yellow  bands.  Two  of  these  bands  are 
upon  the  dorsal  surface,  two  upon  the  ventral  and  two  upon  each 
of  the  lateral  surfaces.  The  two  dorsal  bands  are  closer  together 
than  the  others.  The  ventral  surface  of  the  cruripeds  is  much 
lighter  than  the  dorsal  and  lateral  surfaces. 

Supagumi  polliearii. 

Pagurus poUUaris  Say,  Jour.  Acad.  Nat.  Sci.  Phila.  (i),  vol.  I,  p  162. 
Dc  Kay,  Natural  History  of  New  York,  Crust,  p.  19,  pi.  VIII,  fig.  21. 

Three  specimens,  one  male  and  two  females,  collected  in  9-12  feet 
of  water,  off  Manatee  River,  in  Tampa  Bay. 

Supagurui  annnlipei. 

Siim|-son,  Ann.  Lye.  Nat.  Hist.  New  York,  vol.  VII,  p.  248. 

A  single  specimen  of  this  small  species  collected  at  Anclote  Bay. 
The  s()ecies  so  far  as  I  am  aware  has  not  been  recorded  since  it 
was  first  described  by  Dr.  Stimi)8on,  from  Beaufort  Harbor,  N.  C. 

Hippolyte  Wurdemanni. 

Gil»l>c^,  Proc.  Amer.  Assoc.,  vol.  8,  1850,  p.  197. 

Three  specimens  obtained  at  Point  Pinellas,  Tampa  Bay. 

This  species  has  not  been  recorded  since  it  was  originally  described 
by  Professor  Gibbes  from  Key  West  and  Charleston  Harbor.  Pro- 
fessor Gibbes'  description  is  very  good.  The  carpus  of  the  second 
pereiopod  is  multiarticulate ;  synaphipods  and  psalistomata  are 
absent ;  the  flagellum  of  external  antenna  is  about  four  times  as  long 
as  the  carapace,  measuring  from  the  tip  of  the  rostrum  to  its  pos- 
terior edge ;  the  longer  flagellum  of  the  internal  antenna  is  about 
three  and  a  half  times  as  long  as  the  carapace,  and  the  shorter 
iiagelhini  is  about  three  times  as  long. 
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As  the  sjiecies  has  uot  yet  heen  figured,  I  bave  figured 
specimen!)  collected.  (PI.  VI,  fig.  t).  It  is  enlarged  two  ■ 
Fal»montai  eziltpei, 

mpvin,  Ann.  Lye.  Nal.  Hwl.  New  York,  vol.  X. 


ae  i.f  tbe 


^  RC|H. 


iS  Cqmi 


\h\y 


S.  I.  Smilli.  U.  S.  Comm.  Fish  »inl  Fisherii 
and  1873,  p.  64'),  pi.  I,  fig.  1. 

SpecinieQH    of  this  fresh    water  gpecieei    were   collected    ir 
CnloosiL  hate  hie  River,  in  the  canal  conneeling  Ij&ke  Hikpoche 
Lake  Okeechobee,  and  in  Lake  Okcpchuhee. 
FanMM  Bntiilienti*. 

Ijireille,  Nouv.  Diet.  HM.  Nni..  I.  XXV,  p.  3M. 

S|.>cncc  Bile,  Ann.  Mag.  Nal.  Hht.  (6)  vol.  VIII,  p.  ITS. 

Specimens  collected  at  Anclote  Bay ;  Sand  Key,  t'learwutei 
and  at  Boca  Noga,  Little  Gasparilla  Inlet. 

BEBMUDA. 
CjmodaoBB  Sermudsniii,  n.  '|i.     I'!.  VI,  figs,  l^,  IN. 

Six  small  specimens  were  found  asaociattKl  with  apeciniens  of 
Cifmodorea  eaudata,  rroni  the  Bermuda  Islands,  which  appears  to  be 
&  new  species. 

This  species  may  be  characterized  as  fullowa.  Head  short,  nliout 
twiee  as  broad  as  long.  First  segment  of  the  thorax  longer  llian 
any  of  the  following,  uhmit  us  long  as  the  head,  three  times  as 
broad  as  long;  the  remaining  thoracic  segments  about  equal  in 
length,  half  as  long  as  the  first  thoracic  segment. 

Two  abdominal  segments  exposed  to  view ;  first  segment  about 
twice  as  long  as  the  preceding  thoracic  segment,  its  posterior  border 
nearly  straight ;  terminal  segment  large,  about  one  third  of  the 
length  of  the  whole  body ;  snbtriangular  in  shape ;  posterior  angle 
truncated  ;  elevated  in  the  center  and  descending  steeply  to  its  lat- 
eral and  posterior  margins ;  three  tubercles  arranged  transven^ly 
upon  its  elevated  portion. 

Uropoda,  short,  lamellate,  inner  and  posterior  borders  straight, 
outer  border  slightly  convex. 

Anterior  and  posterior  antenna?  of  about  equal  length.  Peduncles 
of  anterior  antennx  three-jointed,  with  first  joint  stout  com]>ressed, 
second  very  short  compressed,  the  third  long  and  slender ;  Hugellum 
multiarticulate.  Peduncle  of  second  antennie,  four-jointed,  first 
joint  slender,  very  short,  second  joint  longer,  third  and  fourth 
joints  lonirer,  of  nbout  equal   leriiftli.  slender,  flaifellum  mullJartic- 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  195 

claw  at  its  base,  similar  to  that  of  Cymodocea  eaudaia,    (See  PL  VI, 
iigs.  15,  16.) 

The  longest  specimen  6  mm.  in  length. 

Geographical  Distribution. 

In  the  chronological  list  at  the  end  of  this  paper  will  be  found  the 
titles  of  all  important  monographs  dealing  with  the  higher  crusta- 
cean fauna  of  the  West  Indian  region.  As  this  list  represents  a 
summary  of  our  knowledge  of  the  region,  I  will  merely  mention 
here  briefly  the  most  important  contributions  to  the  subject. 

In  1817,  Thomas  Say,  who  might  aptly  be  termed  the  Father  of 
Americau  Invertebrate  Zoology,  published  in  the  first  volume  of 
the  Journal  of  this  Academy  a  series  of  papers  entitled,  **  An  Ac- 
count of  the  Crustacea  of  the  United  States."  These  papers  con- 
tain descriptions  of  a  number  of  new  species  principally  from  the 
Southern  coasts  of  the  Eastern  United  States.  The  species  are 
nearly  all  characteristic  forms  of  Florida  or  the  West  Indies,  and 
his  papers  may  therefore  be  regarded  as  the  first  contribution  to  our 
knowledge  of  this  fauna.  In  1850,  Gibbes,  in  a  paper  on  the  car- 
cinological  collections  of  the  United  States,  described  a  number  of 
new  forms,  the  greater  part  of  them  being  from  the  same  region  as 
those  described  by  Mr.  Say.  In  1852,  Dana  published  his  his- 
torical monograph  on  the  Crustacea  collected  by  the  United  States 
Exploring  Expedition,  in  which  the  species  collected  at  Rio  Janeiro 
are  enumerated,  and  many  new  ones  from  that  locality  descril)ed. 
In  1858,  H.  DK  Saushure  described  a  number  of  new  species  from 
the  coast  of  Mexico  and  the  West  Indies,  and  in  the  following  year 
Dr.  Stimpson  published  the  first  of  three  papers,  continued  in  the 
years  1860  and  1871,  in  the  Annals  of  the  Lyceum  of  Natural  His- 
tory, of  New  York,  in  which  he  described  many  new  species  from 
the  region  opened  up  by  Say  and  Gibbes.  M.  A.  Schram,  in  1876, 
published  a  manuscript  by  Dr.  Isis  Desbonne,  enumerating  the 
Crustacea  of  Guadeloupe,  and  describing  some  new  species.  In  the 
following  year  Heller,  in  his  report  u|)on  the  Crustacea,  collected 
by  the  Novara  Expedition,  gave  a  list  of  species  obtained  at  Rio 
Janeiro,  with  descriptions  of  some  new  species.  In  1869,  Professor 
S.  I.  Smith  published  a  notice  of  the  Crustacea  collected  by  Pro- 
fessor C.  F.  Hartt,  on  the  Coast  of  Brazil,  1867,  which  contains  a 
list  of  species  collected  and  descriptions  of  new  species,  and  also  a 
list  of  all  the  species  of  Crustacea  known  upon  that  coast  at  that 
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dttte.  In  tliesatue  year  Dr.  Ed.  V.  MAETENa  published  a  deaurip- 
tioti  of  some  fresh  and  brnukish  water  Criiatacea  from  Southern  Bra- 
zil, collected  by  Dr.  Rein tz- Hen sel.  In  1870,  Dr.  Stimpson  pub- 
lished his  preliminary  report  Hjwn  the  Crustacea,  dredged  in  llie 
Straits  of  Florida  by  L.  F.  de  Pourtai6s,  of  the  United  States  Coast 
Survey-  I"  1872  appeared  a  paper  by  Dr.  En.  V.  Martens  on 
the  Criistai-ea  of  Cuba.  Five  years  later,  Mr.  E.J.  Mr  ers  described 
several  new  speeies  from  Cayenne,  and  in  1879,  Professor  Krsos- 
I.EY  [uiblished  his  list  of  Decapod  Crustacea,  found  at  Fort  Macou, 
N.  C.  In  the  same  year  he  also  published  u  paper  upon  a  collec- 
tion of  Crustacea  from  Virginia,  North  Carolina  and  Florida. 

During  the  years  1873-1880  appeared  the  report  of  Prof.  A 
Milne-Edwakm  upon  the  Crustacea  collecled  by  the  Mission 
Scientifique  au  Mexii{ue.  Professor  Milne-Edwards  originally  in- 
tended to  make  his  report  a  complete  monograph  of  the  Carcino- 
logical  fauna  of  both  sides  of  Central  America,  but  owing  to  the 
destrnctiuu  of  nearly  the  entire  collection  of  the  Commission  during 
the  bombardent  of  Paris,  he  was  unable  to  do  this.  The  rejwrt 
although  imperfect  as  a  complete  monograph  is  an  excellent  work. 
The  greater  part  of  the  Brachyurous  Crustacea  of  these  waters  are 
described,  and  illustrated  by  very  fine  figures. 

In  1881.  Prof  Mii.NE-Ei".WARn.-^l>ubli.-hed  his  Preliminary  report 
upon  the  decapod  Crustacea  dredged  in  the  Gulf  of  Mexico  and  the 
Caribbean  Sea  by  the  United  States  coast  survey  steamer-  "  Blake  " 
during  the  years  1877, 1878  and  1879.  In  this  report  many  interest- 
ing deep  aea  types  are  described. 

In  1887,  Prof.  C.  L.  Herrick  published  an  extensive  paper 
entitled  "Contributions  to  the  Fauna  of  the  Gulf  of  Mexico  and  the 
South."  The  subject  of  the  paper  is  a  collection  of  Crustacea  made 
in  Mobile  Bay.  A  number  of  new  and  little  known  species  are 
described  and  figured.  The  paper  on  account  of  its  comprehensive- 
ness and  numerous  illustrations,  should  he  a  very  vaJuable  addi- 
tion to  the  literature  of  the  subject.  I  am  sorry  to  stale,  however, 
that  although  I  have  had  occasion  to  make  very  little  use  of  it,  my 
slight  acFjuaintance  with  it,  has  not  \eii  a  very  favorable  impression 
upon  my  mind.  In  the  figure  of  I'aliemotietes  vulgaris,  PI.  V, 
fig.  7,  there  has  been  drawn  one  thoracic  leg  too  many,  six  legs 
instead  of  five,  and  in  the  figure  of  Perueus  setifenu  on  the  same 
plate,  fig.  G,  there  are  three  instead  of  two  teeth  upon  the  frontal 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  197 

been  drawo  does  not  exist  in  any  member  of  the  genus.  As  the 
species  figured  is  a  common  one,  there  can  be  no  doubt  that  the 
figure  is  intended  to  represent  this  species,  but  if  it  were  correct, 
the  existence  of  a  third  spine  would  probably  be  sufficient  to  make 
a  new  genus  of  it. 

In  addition  to  the  papers  that  have  been  enumerated,  should  be 
mentioned  the  several  monographs  on  the  different  groups  of  Crus- 
tacea collected  by  the  Challenger  Expedition,  including  species  front 
the  Bermudas,  St.  Thomas,  and  Bahia. 

It  will  be  apparent  from  the  preceding  resume  of  the  literature 
of  the  Crustacea  of  the  West  Indian  region  that  although  much  is 
known  of  the  subject,  our  knowledge  is  as  yet  by  no  means  complete 
Much  remains  to  be  learned  of  the  Crustacean  fauna  of  the  Eastern 
coast  of  South  America.  Several  collections  of  Crustacea  have 
been  made  at  Rio  Janeiro,  but  we  do  not  know  with  certainty  how 
far  south  of  this  point  the  Caribbean  Crustacea  extend. 

North  of  Rio  Janeiro  Professor  Hartt  collected  at  the  Abrolhos 
Reefs,  and  at  a  few  points  on  the  East  coast  of  Brazil.  Of  the 
fauna  of  the  Northeastern  coast  of  Brazil,  and  of  the  Northern 
coast  of  South  America  and  the  Eastern  coast  of  Central  America 
we  have  only  very  scattered  knowledge.  Even  of  the  Gulf  of 
Mexico  itself  our  information  is  very  limited.  Northward  from 
Florida  to  Cape  Hatteras  the  coast  is  much  better  known.  From 
Cape  Hatteras  to  New  Jersey  is  still  nearly  a  terra  incognita. 
The  only  contribution  to  our  knowledge  of  this  latter  portion  of  the 
coast  is  a  scanty  list  of  Crustacea  collected  by  Mr.  P.  R.  Uhler  in 
(/hesapeake  Bay. 

Of  the  Crustacea  of  the  West  Indian  Islands  much  remains  to  be 
known.  We  have  a  fair  knowledge  of  the  fauna  of  Cuba  and 
Guadeloupe,  and  a  very  limited  knowledge  of  that  of  Hayti,  St. 
Thomas  and  St.  Martin.  The  Crustacea  of  the  Bermuda  Islands 
are  known  from  the  Academy's  Expedition  to  these  Islands  in  1888. 
Dr.  Isis  Desbonne  has  described  many  species  peculiar  to  Guade- 
\o\i\ye  and  we  may  reasonably  look  for  species  peculiar  to  some  of 
the  other  unstudied  West  Indian  Islands. 

The  lists  of  Crustacea  collected  in  various  regions  are  usually  of 
much  less  value  than  they  might  be,  from  the  fact  that  they  do  not 
give  any  particulars  in  regard  to  the  specimens  collected.  It  should 
always  be  stated  in  such  lists  whether  the  specimens  occur  in  abun- 
dance or  are  rare.     In  some  cases  also,  young  specimens  are  found 
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during  the  summer  which  have  iievelo[>ed  from  larvie  brought  to 
these  Biiore»  by  warm  currents,  and  which  perish  during  the  winter. 
Such  S|tecies  certainly  caunot  be  regarded  us  normally  inhabiting 
these  shores.  This  ocuira  on  tl  e  coaata  at  Boiitheru  Kew  Jersey, 
where  during  the  sun  nier  ii  mer  is  sjiecimens  of  Ocypoda  arenaria 
both  in  the  Megatupa  stage  and  m  the  very  young  adult  stage  can 
be  i;ollected  on  the  beacli  No  large  adult  specimens  are  found. 
Neptuniu  rribrariiu  la  also  occas  onally  obtained  on  the  coast,  but 
this  species'  on  account  of  the  rarity  of  its  occurrence,  can  only  be 
regarded  ae  an  occasional  victor  and  not  as  an  inhabitant.  It  is 
probably  brought  north  by  the  warm  currents  from  the  south.  Mr. 
S.  I.  Bmith  has  treated  of  this  subject,  and  records  the  occurrence 
of  young  siwoirueiis  of  five  southern  species  of  Decapods  upon  the 
shores  of  Long  Island  and  of  Vineyard  i^und.  Besides  these  he 
records  two  southeru  s^iecies  brought  in  on  whalers,  and  three  pela- 
gic species  characteristic  of  the  Gulf  stream,  which  have  been 
stranded  upon  the  Northern  coasts.  These  facta  should  therefore 
be  carefully  considered  and  when  an  area  of  distribution  is  defined 
for  a  given  species  it  should  only  include  those  localities  in  which 
the  species  is  constantly  found  in  greater  or  lesa  abundance.  Mr. 
8.  I.  Smith,  in  the  Crustacea  of  the  Atlantic  Coast  of  North  Amer- 
ica north  of  Cape  Cod,  has  exemplified  this  method  and  his  paper 
is  consequently  of  great  value.  Besides  entering  carefully  into  the 
range  of  the  species,  he  has  also  given  the  depth  of  water  which 
they  inhabit. 

The  following  list  represents  the  species  collected  by  the  Acad- 
emy's Expedition  to  Mexico,  together  with  their  general  distri- 
bution : — 

YUCATAM. 

Ptritei-,,  bispittota.     West  Indies,  Vucalan,  Bahia. 

Mitrofkrvs  iimrnu/HS.     Florida  lo  Desterro.  Wesl  Indies. 

Ziiima  dubia.     Cape  Cod  lo  Vucataii,  West  Indies.  Wesi  Coaai  of  Africa. 

PoHopem  Hiring.    Catolma,  Florida,  Vucalan,  Aspinwall,  Bahamas. 

Pilumnm  aiultatui.     Fort  Macon  lo  Yucatan,  Guadeloupe. 

Mtnippt  mercinaria.     Beaufort.  N.  C,  lo  Florida,  Vucalan,  Baliamas, 

Eueratepsh  rrasiimanus.      Rio  Janero,  Yucaian. 


6V/HJ, 


Yu( 


Pachy^rapsui gratitis.     Florida.  Vucalan,  Wesi  Indie-i. 
Stsar»a  ciniria.     Virginia  to  Florida.  Vucalan.  We-l  Indies. 
Hippa  tmitila.     Massachusells  lo  LaPlaU,  West  Indies,  California 
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Alpheus  heierochelis.  Fort  Macon  to  Abrolhos  Reefs  (Brazil),  West  Indies^ 
Panama  and  Nicaragua. 

Palamondla  Yucatanica,     Yucatan. 

Squiila  prasinolineata.  •  Yucatan,  Rio  Janeiro. 

Ligia  Baudiniana.     Yucatan,  Vera  Cruz,  Cuba,, Cayenne,  Rio  Janeiro. 

Cirolana  Mayana.     Yucatan. 

Cymodocea  caudala.     Egg  Harbor,  New  Jersey  {visitor  ?),  Bermuda,  Yucatan. 

Chelonobia  testudinaria.     Circumtropical. 

Limulus polyphemus,     Massachusetts  to  Gulf  of  Mexico. 

VERA  CRUZ. 

Mithraculus  sculptus.     West  Indies,  Vera  Cruz,  Fernando  Noronha. 
Neptunus  Sayi.     Gulf  Stream. 

Neptunus  cribrarius.    Ft.  Macon  to  Vera  Cruz,  Guadeloupe,  Rio  Janeiro. 
Liomera  longimana.     West  Indies,  Vera  Cruz. 
Ocypoda  arenaria.     Fort  Macon  to  Rio  Janeiro,  West  Indies. 
Grapsus grapsus,  Circumtropical.     West  Indies  to  Pemambuco. 
Pefutus  BrasiliensiSy  var.  Aztecus.     Vera  Cruz. 

Penaus  Brasiiunsis,  New  Jersey  to  Bahia,  West  Indies,  Nicaragua,  Whydah 
•(W.  .'\frica). 

FLORIDA. 

Libinia  dubia.     Cape  Cod  to  Yucatan,  West  Indies,  West  Coast  of  Africa. 

Panopeus  Texanus.     Cape  Cod  to  Florida  and  Texas. 

Panopeus  Hetbstii.     Carolina,  Florida,  Aspinwall,  Bahamas. 

Mentppc  mercenaria.  Beaufort,  North  Csirolina  to  Florida,  Yucatan,  Cubs, 
JSahamas. 

Ackelous spinimanus.     South  Carolina,  Florida,  Brazil,  Martinique,  Chili. 

Gelasimus  pugtlator .     Cape  Cod  to  Florida. 

Calappa  ftammea.     North  Carolina  to  Florida,  West  Indies. 

Persephona punctata.     Beaufort,  North  Carolina,  Florida,  Guadeloupe,  Cuba. 

Polyonyx  niacrochehs,     Beaufort,  North  Carolina  to  Florida. 

Clibanariusvi:tatus.     Florida,  We^t  Indies,  Brazil. 

Eupagurus  poliicaris,     Massachusetts  to  Florida. 

Eupagurus  annuiipes.     Beaufort,  N.  C,  Florida. 

HippolyU  Wurdemanni,     Charleston  Harlx>r,  Key  West,  Fla. 

Patafnonetes  exilipcs.  (Fresh  Water.)  Florida,  South  Carolina,  Lake  Erie, 
Lake  Michiuan. 

PfHttus  Brasi/iensis.  New  Jersey  to  Bahia,  West  Indies,  Nicaragua,  Whydah 
(W.  Africa) 

The  comparative  ranges  of  these  species  may  be  graphically  illus- 
trated by  the  following  table.  The  horizontal  line  opposite  the 
name  of  a  species  represents  its  longitudinal  distribution  along  the 
Eastern  coast  of  the  American  continent.  Where  species  have 
been  recorded  as  occurring  at  distant  points,  such  as  Yucatan  and 
Kio  Janeiro,  these  localities  have  been  connected  by  a  line  passing 
through  the  intervening  regions,  although  the  species  may  not  as  yet 
have  been  recorded  from  these  regions,  as  it  is  probable  in  all  the 
cases  in  which  this  has  been  done  that  the  species  occur  there. 


N<»  OK  THK  ARADKHV  0 


[IWK 


Yucatan. 

Libini*  dQbia 
Panoptus  Herb^lii 
Pilumnns  aculeams 
Menippc  merccnaiia 

Ocfp'Hta  arenniiii 
GelasimiB  specioHis 

S*sanim  cinerea 
Hippa  enierilB 
Clibanarius  totmosua 
Alpheus  bete  rathe  lis 
Palamionella  YucaMnica 

Ligia  Baudiniana 
Ciralaiii  MayitiH 
Cytnodocrn  caudala 
Cheli^iohb  K«udinari» 

Vera  Cum. 

Mithiacniussculplus 
N..p;ur.bS  S«xi 
PJeptonus  cnbmrius 
Lioniira  longimana 
Otyporia  arenaria 
GrB(jsus  grapu' 
Pen^Eu-.  Bmsiliens.* 

Fl.OBIIlA. 

LibinU  dubia 
Panopeus  Teianus 

Panopeua  Hfrb'.lii 
Menippemercenaria 

Gebsitnus  pugilaloi 
CaUppa  flammea 
Pciaephonc  pu  lie  law 
Folyonyi  mairocheles 
Ctibanarius  vittalua 
Enpaguruspollicarii 

Pal;i-mo<.el«rxilipeB 

s. 

6 

1 

Ill  t 

1           ll 



— ~ 

— 

- 

Gulf  Sinn. 

— 

z 

- 



Kr«h  Wai« 
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The  preceding  table  suggests  the  division  of  the  Caribbean  pro- 
vince into  two  sub-provinces,  which  may  be  termed  respectively 
the  Carribbean  and  the  Brazilian.  The  Caribbean,  extending 
southwards  from  Cape  Hatteras  to  Central  America,  including  the 
West  Indian  Islands,  and  the  Brazilian  extending  from  Central 
America  to  Rio  Janeiro.  A  consideration  of  what  is  known 
of  the  distribution  of  the  Crustacea  of  the  entire  Caribbean  province 
has  also  led  me  to  adopt  this  view.  By  far  the  greater  number  of 
the  species  enumerated  by  Rathbun  from  Brazil  are  peculiar  to 
that  coast  and  the  same  can  be  said  of  the  species  enumerated 
by  Kingsley  from  the  Carolinian  and  Floridian  shores.  The  fauna 
of  the  latter  region  is  undoubtedly  very  closely  related  to  the  West 
Indian  proper,  of  which  indeed  it  may  be  regarded  as  a  part. 

Professor  Dana,  as  early  as  the  year  1852,  in  his  monograph  of 
the  Crustacea  collected  by  the  United  States  Exploring  Expedition, 
discussed  the  question  of  the  geographical  distribution  of  the  Crust- 
acea in  a  way  that  has  laid  all  future  marine  zoologists  under  a  debt 
of  gratitude  to  him.  He  showed  very  clearly  the  important 
part  that  the  temperature  of  the  water  plays  in  the  distribution  of 
marine  littoral  species.  The  chart  of  the  world  prepared  by  him, 
showing  the  isocrymes  or  lines  of  greatest  cold,  aflTords  the  key  to 
many  a  perplexing  problem.  He  divides  the  region  which  I  have 
termed  the  Caribbean  into  four  Provinces,  the  Caribbean,  including 
the  West  Indian  Islands,  the  Eastern  coast  of  Central  America  and 
the  Northern  and  Northeastern  coast  of  South  America,  from  the 
region  of  the  Mississippi  River  to  beyond  Bahia ;  the  Floridian 
Province,  including  Key  West  and  the  Southern  extremity  of 
Florida,  together  with  the  Bermudas ;  the  Brazilian  Province,  in- 
cluding Rio  Janeiro,  and  extending  north  nearly  to  Bahia  ;  and  the 
Carolinian  Province,  including  Northern  Florida,  Georgia  and  the 
Carolinas  as  far  north  as  Cape  Hatteras.  It  ap|)ears  to  me,  how- 
ever, that  these  four  provinces  should  be  merged  into  a  single  pro- 
vince, the  Caribbean,  which  may  be  subdivided  into  two  sub- 
provinces,  the  Caribbean  and  Brazilian,  as  outlined  above.  It 
is,  I  think,  impossible  to  separate  the  Carolinian,  Floridian  and 
Caribbean  provinces  of  Dana.  Our  knowledge  of  the  species  in- 
habiting these  regions  has  increased  greatly  since  the  publication  of 
his  work,  and  the  range  of  the  species  is  known  to  be  greater  than 
he  supposed.  The  extension  of  the  Floridian  fauna  northwards  to 
Cape  Hatteras  is  probably  owing  to  the  fact  that  the  shores  of  Flor- 
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ida,  Georgia  and  the  CaroUnas,  aa  far  north  as  Cape  Hatteras  are 
bathed  by  an  overflow  of  the  warm  waters  of  the  Gulf  Stream,  The 
Arctic  Labrador  current  coming  from  the  North,  along  the  Eaatern 
coast  of  the  Unit«d  Statea,  according  to  Commander  Bartlett '  does 
not  extend  south  of  Cape  Hatteras,  but  at  that  point  goes  under  the 
Gulf  Stream  eastwards.  North  of  Cape  Hatteras  the  Gulf  Stream 
ta  deflected  northeastwards,  and  is  more  or  less  iteparated  from 
llie  coast  by  the  cold  Labrador  currenL 

On  the  Northern  coast  of  Yucatan,  as  evidei.-'ed  by  the  collection 
of  the  Mexican  Expedition,  the  Braiilian  and  Caribbean  sub- 
provinces  to  a  certain  extent  overlap. 

There  appears  therefore  to  be  two  centres  of  distributioo  in  the 
Caribbean  region,  a  Floridiau  and  a  Brazilian,  giving  rise  to  the  two 
provinces  which  overlap  in  Central  America. 

Professor  Dana  in  his  classical  work  enumerates  eight  species 
common  to  the  warm  waters  of  both  sides  of  the  American  Continent, 
and  Professor  Kingsley  in  his  paper  upon  the  genus  Alpheru,  men- 
tions 15  additional  species.  Professor  Dana  also  pointed  out  the  fact 
that  the  genera  of  the  east  and  west  coasts  are  largely  characteristic 
of  the  region  embraced  by  these  two  coasts,  and  that  a  large  propor- 
tion are  common  to  both  shores.  He  distinguished  the  region  re- 
presented by  these  coasts  as  the  Occidental  Kingdom.  He  was  un- 
able, however,  to  account  for  this  relationship  of  the  eastern  and 
western  coasts,  aa  at  that  time  there  did  not  appear  to  be  any 
evidence  of  the  recent  submersion  of  any  part  of  Central  America. 
It  is  now  well  known,  however,  that  during  the  Tertiary  period  a 
connection  must  have  existed  between  the  waters  of  the  Atlantic  and 
the  Pacific.  This  connection  will  explain  the  existence  of  species 
common  to  both  shores.  The  Cretaceous  rocks  of  Mexico,  and  the 
Tertiary  deposits  of  Yucatan  discovered  by  the  Academy's  Mexican 
Expedition'  together  with  the  recognized  Cretaceous  and  Tertiary 
deposits  of  northern  South  America,'  further  point  to  a  time  when 
there  was  a  free  intermingling  of  the  waters  of  the  Atlantic  and  of 
the  Pacific.  The  close  relationship  of  the  two  faunas,  as  evidenced 
by   the    large  proportion  of  genera   common   to   the  eastern  and 

'  Report  of  iht  U,  S.  Coflsi  and  Geodetic  Survey,  1882,  p.  37. 

>  Sec  Professor  Heilprin's  report  in  Die  Proceedings  of  the  Academy  for  1890, 
pp.  44.'i-109, 

'  See  Dr.  Hermann  Karitcn  "  G^logie  de  I'aneienne  Colombie,  Bolivarienne, 
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western  shores  of  the  continent,  and  their  general  similarity,  is  thus 
explained.  The  separation  of  North  and  South  America  also  prob- 
ably explains  the  well  marked  division  of  the  continental  portion  of 
the  West  Indian  region  into  a  Brazilian  and  Caribbean  sub-province. 

The  peculiar  distribution  of  Limulus  polyphemtu  is  worthy  of 
note.  It  breeds  north  of  Cape  Cod  and  extends  at  least  as  far  south 
as  Yucatan.  It  apparently  does  not  extend  as  far  south  as  Bahia, 
but  it  may  be  found  to  occur  on  the  South  American  coast  between 
that  point  and  Yucatan.  So  far  as  is  yet  known  it  is  characteristic 
of  the  Eastern  coast  of  North  America.  The  presence  of  closely 
related  species  in  the  Moluccas  and  on  the  coast  of  Japan,  suggests, 
as  pointed  out  by  Prof  H.  Milne-Edwards,^  a  former  connection  of  the 
Atlantic  and  Pacinc  Oceans.  This  may  have  been  that  even  of 
the  Cretaceous,  as  the  genus  appears  to  have  undergone  little  modi- 
fication since  an  early  geological  period.  The  presence  of  members 
of  this  genus  in  the  Triassic,  Jurassic,  Cretaceous  and  Oligocene 
beds  of  Europe  and  Syria,  render  it  also  possible  that  both  the 
American  and  Asiatic  species  may  have  had  as  their  original  center 
of  distribution  the  Mesozoic  and  Cenozoic  seas  of  Europe,  the  one 
migrating  westwards  and  the  other  eastwards,  and  that  neither  spe- 
cies has  been  derived  from  the  other,  but  both  from  a  common 
European  ancestor. 

The  author  having  previously  been  engaged  in  working  up  the 
Echinoderms  collected  by  the  Academy's  Expedition  to  Mexico,'  a 
comparison  of  the  distribution  of  the  Echinoderms  and  Crustacea 
on  the  two  sides  of  the  continent,  in  the  tropical  and  sub-tropical 
regions,  naturally  suggests  itself  to  the  mind.  Among  the  Echino- 
derms no  species  are  known,  with  absolute  certainty,  to  be  common 
to  both  coasts ;  if  there  are  any,  they  are  undoubtedly  very  few  in 
number,  while  in  the  Crustacea,  as  stated  above,  there  are  supposed 
to  be  twenty-three  species  common  to  the  two  areas.  Professor 
Verrill,'  however,  has  pointed  out  that  notwithstanding  the  absence 
of  identical  species  of  Echinoderms,  there  is  a  very  close  relation 
between  the  faunas  of  the  two  coasts.  A  large  proportion  of  the 
genera  are  represented  on  both  sides.  The  fauna  of  the  Pacific  coast 
is  also  very  distinct  from  the  Indo-Pacific  fauna.  The  absence  of 
identical  species  of  Echinoderms  upon  both  coasts  and  their  presence 

^  Crust.  Mtss.  Sci.  Mex  ,  p.  4. 

»  Proc.  Acad.  Nat.  Sci.  Phila.,  1890,  pp.  817-340. 

>  Tranii.  Conn.  Acad.  vol.  I,  pp.  389-851. 
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in  the  Crustacea  may  be  explained  upon  the  supposition  that  the 
comparatively  recent  connection  of  the  oceaoB  which  allowed  the  pas- 
sage of  some  of  the  Cruatncea  from  one  coast  to  the  other,  was  not  of 
BufficleDt  magnitude,  or  did  not  extend  throngh  a  period  of  time  long 
enough  to  allow  the  less  active  Echinodermstomigrate,  or  their  Isrvie 
to  be  curried,  from  one  region  into  the  other.  The  general  similarity, 
on  the  other  hand,  of  the  Echiuodernisinhahitiug  lioth  shores,  pointe 
to  an  earlier  [>erind,  asin  the  Crustacea,  when  there  was  uninterrupted 
communication  between  the  two  areas.  The  present  distinct  specific, 
and  to  a  certain  extent  generic,  character  of  the  two  faunas  point 
to  a  subsequent  complete  separation  of  the  two  regions.  This  again 
muat  have  been  partially  obliterated,  allowing  a  slight  iolermiug- 
ling  of  the  active  forme  of  the  two  areas. 

As  stated  above,  from  the  geological  researches  conducted  by  the 
Mexican  Expedition,  and  other  explorations  in  Central  and  South 
America,  it  is  now  known  that  Mexico  and  more  or  less  of  Central 
and  northern  South  America  were  submerged  during  the  Cretaceous 
period,  and  it  is  probable  that  there  e.xisted  during  this  period  a 
tropical  and  sulj-tropicai  American  littoral  fauna,  nndifTexeutiated 
into  Eastern  and  Western  regions.  During  the  succeeding  Tertiary 
period  Central  America  were  elevated,  forming  a  complete  barrier 
between  the  two  oceans,  during  this  period  the  differentiation  of  the 
two  faunas  took  place.  At  a  still  later  period  there  was  probably 
a  partial  subsidence  of  Central  America,  allowing  the  passage  of  a 
few  forms  of  the  one  region  into  the  other. 

LiUraturi  of  the  ilalk  and  srisile-iy.d  Crustarta  of  Iht  WtsI  Indian  region. 

1817  ThomasSay.  An  account  of  (lie  Crustacea  of  the  United  States.  Jour. 
Acad.  Nai.  Sci.  Phila,  (1]  vol.  I. 

1836  Thomas  Bell.  Some  account  of  the  CruE,Iicea  of  the  coasts  of  South 
America,  with  desctiptioas  of  new  genera  and  sjiecies;  founded  principally  ontiie 
collections  obtained  by  Mr.  Cuming  and  Mr,  Miller.  Trans.  Zool.  Soc.,  vol.  S, 
p.  39.     Includes  Ihree  crab*  from  the  coast  of  Braiil. 

Ar.  Fi.  Au^.  Weigmann.'  BeschreLbung  einiger  neuen  Ciustaceen  dti 
Berlincis  Museums  aus  Mexico  un<l  Brasilien.  Arch.  (.  Naturg.,  Bd.  I,  pp.  14.J-151. 
One  5]*ciea  of  Alya  and  four  of  Palaimon. 

1850  Lewis  R.  Gibbes.  On  the  Card nolo^ical  col teci Ions  of  the  United  States 
and  an  enumeration  of  species  cbnlained  in  them,  with  notes  on  Ihe  most  remark. 
able,  and  descriptions  of  new  specie.^.     Incluiles  Decapoda  and  Slomatopoda. 

1852  J.  D.  Dana.  Crustacea.  U.  S.  Exploring  Expedition  during  (he  years 
183M,  IRlft,  1840.  1841. 1842,  under  the  command  of  Charles  Wilkes,  U.  S.  N., 
vol.  Xlll.     Includes  species  collected  nt  Rio 

1857  M.   F.   E,  Guirin-Mfeneville.    Aninir 
Sagra's  Hisloire  physi(jue,  politique 
pp.  XIII-LXVIII. 

--j  tl.de  Siussu;        "'      " 
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1859  William  Stimpson.  Notes  on  North  American  Crustacea,  No.  I.  Annals 
of  the  Lyceum  of  Natural  History  of  New  York,  vol.  2,  pp.  49-93,  pi.  1 .  Bracbyura 
and  Anomura. 

1860  William  Stimpson.  Notes  on  North  American  Crustacea,  in  the  Museum 
of  the  Smithsonian  Institution,  No.  II,  op.  cit.  pp.  176-246,  pis.  II.  and  V. 
Bracbyura  and  Anomura. 

1867  M.  A.  Schramm.  D*apres  un  manuscrit  du  docteur  Desbonne.  Crustac6s 
de  la  Guadeloupe,  Ire  partie,  Bracbyures,  Basse-Terre. 

1868  Camil  Heller.  Crustaceen.  Reise  der  Oesterreichischen  Fregatte  Nov- 
ara,  Zoologische  Theil,  Bd.  II,  abth.  Ill,  No.  1.  Includes  Crustacea  collected  at 
Rio  Janeiro. 

1869  Sidney  I.  Smith.  Notes  on  new  or  little  known  species  of  American 
Cancroid  Crustacea,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  XII,  pp.  274-289.  Includes 
species  of  the  genera  Xantho  and  Panopeus  from  the  Caribbean  region. 

Sidney  I.  Smith.  Notice  of  the  Crustacea  collected  by  Prof.  C.  F.  Hartt  on 
the  coast  of  Brazil  in  1867.     Trans.  Conn.  Acad.,  vol.  II,  pp.  1-41. 

Ed.  V.  Martens.  Siidbrasilische  Siiss-  und  Brackwasser  Crustaceen  nach  den 
Sammlungen  des  Dr.  Reinh.  Hensel.  Arch.  f.  Naturg.,  Jahgr.  85,  pp.  1-37,  Taf. 
I  and  II.  Includes  species  of  the  genera  Boscia,  Trichodactylus,  Sylviocarcinus, 
Dilocarcinus,  Gecarcinus,  Cardisoma,  Pelocarcinus,  Uca,  Helice,  Sesarma,  Gelasi- 
mus,  iCglea,  Astacus,  Atya,  Palaemon,  Bithynis,  Cryphiops. 

M.  Schramm.  Catalogues  des  Coquilles  et  des  Crustac^s  de  la  Guade- 
loupe envoy^s  a  TExposition  Universelle  de  1867  par  TAdministration  de  la  Co- 
lonic.    Collections  caillet  de  I.  Desbonne.    Basse-Terre. 

1870  William  Stimpson.  Preliminary  Report  upon  the  Crustacea  dredged  in 
the  Gulf  Stream  in  the  Straits  of  Florida  by  L.  F.  Pourtal^s,  Assistant  U.  S.  Coast 
Survey,  part  1,  Bracbyura,  Bull.  Mus.  Comp.  Zool.,  vol.  II,  p.  109. 

Sidney  I.  Smith.  Notes  on  American  Crustacea,  No.  1,  Ocypodoidea.  Trans. 
Conn.  Acad.,  vol.  II,  pp.  113-176. 

1871  William  Stimpson.  Notes  on  the  North  American  Crustacea  in  the  Mu- 
seum of  the  Smithsonian  Institution,  No.  Ill,  Ann.  Lye.  Nat.  Hist.,  New  York, 
vol.  X,  pp.  92-136.    Decapoda. 

1872  Ed.  V.  Martens.  Uebsr  Cubanische  Crustaceen  nach  den  Sammlungen 
Dr.  J.  Grundlach's,  Arch.  f.  Naturg.,  Jahrg.  38,  p.  77.  Decapoda  and  Stomatopoda. 

T.  Hale  Streets.  Notes  of  some  Crustacea  from  the  Island  of  St.  Martin,  W.  I. 
collected  by  Dr.  Van  Rygersma,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  131-134. 
Specie^  collected  :  Pericera  comuta^  Gelasimus  affinis,  Calappa galloides^  Dromia 
iafor,  Petroiisthes  nodosus^  P,  jugosus  and  Palamon  Jamauensis. 

1877  £.  J.  Miers.  On  a  collection  of  Crustacea,  Decapoda  and  Isopoda, 
chiefly  from  South  America  with  descriptions  of  new  genera  and  species,  Proc. 
Zool.  Soc.,  pp.  653-679. 

1878  J.  S.  King4ey.  A  synopsis  of  North  American  species  of  the  genus  Al- 
pheus,  Bulletin  of  the  U.  S.  Geological  and  Geographical  Survey  of  the  Territories, 
vol.  IV,  pp.  189-199. 

J.  S.  Kingsley.  Notes  on  the  North  American  Caridea  m  the  Museum  of 
the  Peabody  Academy  of  Science,  at  Salem,  Mass.,  Proc,  Acad.  Nat.  Sci.  Phila., 
pp.  89-98. 

J.  S.  Kingsley.  List  of  the  North  American  Crustacea,  belonging  to  the  sub- 
order Caridea.     Bull.  Essex  Inst.,  vol.  X,  pp.  53-71. 

J.  S.  Kingsley.  List  of  the  Decapod  Crustacea  of  the  Atlantic  Coast,  whose 
range  includes  Fort  Macon,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  316-330.    Decapoda. 

P.  R.  Uhler.  List  of  animals  ob^erved  at  Fort  Wool,  Va.  Chesapeake  Zoolog- 
ical Laboratory  of  Johns  Hopkins  University,  vol.  1,  Crustacea,  pp.  25-27. 

1879  J.  S.  Kingsley.  On  a  collection  of  Crustacea  from  Virginia,  North  Caro- 
lina and  Florida,  with  a  revision  of  the  genera  of  Crangonidse  and  Palsemonidae. 
Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  383-427.     Decapoda. 

S.  I.  Smith.  The  stalk-eyed  Crustacea  of  the  Atlantic  Coa^t  of  North  America, 
North  of  Cape  Cod.     Trans.  Conn.  Acad.,  vol.  V,  page  27.      Includes  a  con- 
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sideralion  of  the  respective  limits  of  the  Nurthern  and  Southern  littoral  Cmstacun 
&una  of  the  Eastern  coast  of  North  America.  * 

1S80  (1)  AlphoDseMilDc-Edwur.ts.  Eludes  sur  les  Xiphosures  et  les  Crast. 
acis  iJe  la  rigion  Mexiciine.  Mi.ssion  Scienlifique  au  Meiique  et  dans  I' Am er- 
ique  Centiflle.     Paris.     Imprimene  nalionale. 

S.  I.  Smith.  Occasionil  occurrcace  of  tropical  and  sub-Iropical  species  of 
Decapod  Crustacea  on  the  coast  of  New  England.  Trans.  Conn.  Acad.,  vol.  IV, 
pp.254. 

(2)  Alpho^^ie  MllDc-Ednaids.  Repons  on  the  rasulia  of  Dredging,  ud- 
del  the  supervisian  of  Alexander  Aga^cii.  in  the  Gulf  of  Mexico  and  in  the  Car- 
ibbean Sea,  1877. '78.  '78,  hy  the  U.  S,  Coast  Survey  steamer  Blake.  Lieut-Com- 
mander C.  D.  Sigfibee,  U-  S.  N..  and  Commander  J.  R.  Bartlcll,  U.  S.  N.,  com- 
manding. VIII  Etudes  prtliminaires  sur  les  Cruslacis.  Bull.  Mas.  Comp.  Zcol. 
Cambrnlge,  pp.  1-68.     Decapodn. 

18SI  J.  S.  Kingsley.  Nates  on  Nonh  American  Decapoda.  rroc.  Bosl.  Soc. 
Nal.  Hist.,  vol.  XX,  pp.  145.  Includes  description  of  Floridian  decapods  of  the 
^nera  Mlthraculus,  Milhrai,  Lambrui,  Panopeui,  Pilumnus  and  PachygrapsU'. 

E.  J.  Miera.  Notice  of  Cmi^licea  collected  by  P.  Geddes,  Esq..  st  Vera  Cniz. 
Jour.  Linn.  Soc.  vol.  XV.  pp.  85-87.  Species  collected  :  Fanepnn  sp.  ?  Patky 
grafiiui  lociui.  Pintisthtret  Angeticus  f 

Alphonse  Milne- Ed  wards.  Considerations  ginirales  sur  la  Faune  carcinolog- 
ique  des  grande'i  profondeurs  du  Golf  de  Mexique.     Comptes  tendus,  t.  92,  pp. 
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Report  on  the  Brachyura  collected  hy  H.  M.  S.  Challenger,  dor- 

873-1876.     Include?  Ciustacea  collected  in  the  neighborhood  of 

Bermuda,  Fernanda  Nuronha  and  Bahia, 

W.  K.  Brooks.     Report  o 
lengei.  during  the  years  1873-18T6. 

Frank  Evers  Beddard.  Report  on  (he  Isopoda  collected  by  H.  M.  S.  Challen- 
ger, during  the  yean  1873-1876. 

The  two  preceding  papers  include  species  collected  in  the  neighborhood  of 
Sombrero,  5l.  Thomas,  Bermuda,  Fernando  Noronha  and  Bahio. 

1887  C.  L.  Herrick.  Conlrihution  to  the  Fauna  ol  the  Gulf  of  Mexico  and  the 
South.  List  of  the  fresh-waler  and  marine  Crustacea  of  Alabama,  with  descrip- 
tions of  (he  new  species  and  synoptical  keys  for  identification.  Memoirs  of  the 
Denison  Scientific  Association,  Granville.  Ohio,  vol.  I.  No.  I. 

1888  C.  Spence  Bate.  Report  on  the  Crustacea  Macrura  dredged  by  H.  M.  S. 
Challenger,  during  the  years  1873-1876. 

J.  K.  Henderson.  Report  on  the  Anomura  collected  by  H.  M.  S.  Challenger, 
during  the  years  1878-1876. 

Thomas  R.  R.  Stebbing.  Report  of  the  Amphipoda  collected  by  H.  M.  S. 
Challenger,  during  the  year^  1873-1876. 

The  three  preceding  monographs  include  species  collected  in  the  neighbor- 
hood of  Sombrero,  St.  Thomas,  Bermuda,  Fernando  Noronha  and  Bahia. 

Angelo  Heilprin,  Conlributions  to  the  Natural  History  of  the  Bermuda 
Islands.  Proc.  Acad.  Nal.  Sci.  Phila.,  pp.  302-328.  Includes  a  list  of  Ihe 
Crustacea  collected  in  the  Bermudas. 

1889  R.  J.  Pocock.  Contributions  to  our  knowledge  of  the  Crustacea  of  Dom- 
inica.   Ann.  Mag.  Nal.  Hist.  (S),  vol.  Ill,  p.  6. 
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Explanation  of  Plate  V. 

Fig.  1.  Clibanarius  formosiLS,  natural  size. 

Fig.  2.  Dorsal  surface  of  the  right  hand. 

Fig.  3.  Clihanarvaa  vittattis,  natural  size. 

Fig.  4.  Dorsal  surface  of  the  right  hand. 

Fig.  5.  OeUuimvs  apeeioaua,  natural  size. 

Fig.  6.  Inner  surface  of  the  hand. 

Fig.  7.  PanopcBua  Herbatii.    Dorsal  surface    of    the    carapace, 

showing  the  leaf-like  antero-lateral  teeth. 

Fig.  8.  PaUxmonella  Yucaianica,  enlarged  two  diameters. 

Explanation  of  Plate  VI. 

Fig.  1.     Hippolyte  WurdemannL    Enlarged  two  diameters. 

Fig.  2.     Ligia  Baudiniana.    Enlarged  two  diameters. 

Fig.  3.     Cirolana  Mayana.    Enlarged  three  diameters. 

Fig.  4.     Right  side,  enlarged  three  diameters. 

Fig.  5.     Dorsal  view  of  right  anterior  antenna  much  enlarged. 

Fig.  6.    Anterior  view  of  same. 

Fig.  7.    Last  abdominal  segment  with  appendages  much  enlarged. 

Figs.  8,  9,  10.    First,  fourth  and  seventh  legs  of  the  right  side. 

Fig.  11.  Cymodocea   caudata,  view   of  left    side  enlarged    three 

diameters. 
Fig.  12.  Dorsal  view,  enlarged  three  diameters. 
Fig.  13.  Seventh  thoracic  segment,  with  the  male  appendages,  much 

enlarged. 
Fig.  14.  Fourth  leg  of  the  right  side,  much  enlarged. 
Fig.  15.  Cymodocea  Bermudensia,  enlarged  three  diameters. 
Fig.  16.  Left  side,  enlarged  three  diameters. 
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April  7. 
Mr.  Theodore  D.  Rand  in  the  chair. 
Fifty-three  persons  present. 

Papers  iiiider  the  following  titles  were  presented  for  publication  : — 
Mexican  Graiises :  An  enumeration  of  tbe  Graases  collected  by 
Mr.  C.  G.  Pringle  in  Mexico  in  1890.    By  F.  Lanison  Scribner. 

Mineral  Localities  of  Philadelphia  and  Vicinity.  By  Theodore 
D.  Rand,  William  W.  Jefferia  aud  ,1.  T.  M.  Cardeza,  M.  D. 

April  14. 
Tbe  President,'  Dr.  Joseph  Leidy,  in  the  chair, 
Twenty-five  jieraons.  present. 

A  paper  entitled  "  Note  on  MesoEoic  MammaliB,"  by  0.  C. 
Marsh,  was  presented  for  publication. 

The  deaths  of  Mr.  Aubrey  H.  Smith,  member,  on  tbe  14th  and 
Mr.  A.  Sydney  Biddle,  member,  on  the  9th  iitst.  were  announced. 

April  21. 
Mr.  Charles  Morris  in  the  chair. 
Twenty-four  persons  present. 

Tbe  death  of  Mr.  P.  \V.  Sheafer,  a  member,  March  26,  was 
annoniiced. 

Pedonwrpluam. — Dr.  Harrison  Allen  spoke  of  the  disposition 
occasionaJlv  exhibited  in  adult  matumals,  for  the  proportions  of  ditfer- 
ent  parts  of  the  body  to  remain  as  they  were  in  tbe  immature  individ- 
uals. He  claimed  for  this  peculiarity  that  it  is  not  due  to  arrest  of 
growth  but  to  the  fact  that  certain  parts  preserve  tbe  (lecuiiarities  of 
the  young ;  thus,  for  example,  among  the  bats,  the  so-called  species 
V.  luei/iigiie  exhibits  a  number  of  characteristics  which  are  found  in 
the  ininiuture  animal  and  which  are  the  same  in  kind  as  those  that 
exist  in  an  individual  which  in  every  other  respect  answers  to  the 
description  of  the  adult.  In  young  bats,  the  foot  and  thumb  are  apt 
to  be  large  as  compared  with  the  same  parts  in  tbe  adult,  at  the  same 
time  that  the  auricle  and  Iragus  are  correspondingly  small  and  the 

lul  hiiih,  blunt  and  nearly  naked.      The  parts  often  s 
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ludjagua  "  becomes  a  pedomorphic  variety  of  F.  subulatua.  It  might 
be  expected  that  pedomorphic  varieties  closely  resemble  each  other 
when  the  same  disposition  is  exhibited  in  closely  allied  species.  It 
is  almost  impossible  to  distinguish  the  pedomorphic  variety  of  F. 
subulatua  from  that  of  F.  nitidua;  or,  to  express  it  aifferently,  the  "  F 
lucifugu8  '*  from  the  range  of  F  mbulatus  is  an  almost  identical 
form  with  the  "  F  lucijugua  "  from  the  range  of  F  nitidus.  Some 
species  exhibit  the  disposition  to  retain  pedomorphic  variation  to  a 
greater  degree  than  others,  and  it  is  held  to  be  probably  true  that 
the  existence  of  this  disposition  to  so  remarkable  a  degree  in  the 
North  American  species  of  Vespertilio  accounts  for  the  great 
confusion  which  has  existed  in  this  genus. — Writers  imply  by  their 
language  that  there  is  but  one  kind  of  variation,  namely,  the  geo- 
graphical. It  is  an  advantage  to  recognize  two  kinds,  namely,  the 
pedomorphic  and  the  geographical. 


April  28. 
Dr.  George  H.  Horn  in  the  chair. 

Twenty-four  persons  present. 

The  following  were  elected  members : 

John  Arschagonni,  M.  D.,  Robert  P.  Morton,  Witmer  Stone  and 
Edwin  Corlies  Atkinson. 

Charier  Otis  Whitman  of  Worcester,  was  elected  a  correspondent. 
The  following  were  ordered  to  be  printed : — 
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ECHtlTOSESHS  AND  ABTHBOPODB  FBOH  JAFAK. 
BV  J,    E.   IVIS. 

The  marine  iuverlebrates  enumerated  and  described  in  the  follow- 
ing pages  were  collected  by  Mr.  Frederick  Steams,  of  Detroit,  Mich- 
igan, during  nearly  r  year's  residence  in  Japan.  He  was  assisted 
by  an  intelligent  Japanese,  who  visited  at  intervals  the  entire  south- 
eastern const  from  Tokyo  by  Sagama  and  Snruga,  along  Kii,  Awa 
and  Toza,  and  the  north  shore  of  the  Inland  Sea  ae  far  west 
as  Bingo,  in  communication  with  the  fishermen,  who  dredge  for 
fish  and  molluscs  in  water  sometimes  as  deep  as  thirty  fathoms. 

The  southeastern  coast  of  Japan  is  washed  by  the  warm  waters  of 
theKnro  Schiwo,  the  continuation  of  the  north  equatorial  current  of 
the  Pacific.  The  fauna  of  this  coast  is  essentially  Indo-Pucifle, 
although  it  possesses  many  species  both  of  echinoderius  and  crusta- 
ceans peculiar  to  it.'  There  does  not  appear  to  be  any  evidence  of 
a  recent  connection  of  the  southern  portion  of  Japan  with  the  main- 
land, and  the  Indo-Pacific  species  found  there  must  have  been 
carried  thither  by  the  Kuro  Schiwo,  probably  in  the  larval  condition. 
The  forms  that  are  peculiar  may  be  regarded  as  Indo-Pacific  types 
differentiated  bv  the  special  characlcr  of  these  shores. 

The  knowledge  of  the  echinoderm  and  crustacean  faunas  of  these 
coasts  has  been  largely  derived  from  the  collections  made  by  Ph. 
Fr.  von  Siebold.  The  star-fishes  collected  by  him  were  described  by 
Miiller  and  Troachel  in  the  System  der  Asteriden,  to  whose  descrip- 
tions additional  information  was  furnished  by  Dr.  Von  Martens  in 
1865.'  The  Crustacea  were  monographed  by  De  Haan  in  the 
"  Fauna  Japonica,"  and  this  beautiful  work  even  at  this  day  leaves 
little  to  be  desired  by  the  systematist.  To  the  knowledge  of  the 
latter  group,  additions  were  made  by  Stimpson  '  in  1857,  1858  and 

I  For  a  discussion  of  ihe  limitations  of  the  Japanese  region  lec  Professor  Dana 
in  his  monograph  of  the  Crustacea  of  (he  U.  S.  Exploring  Expedition ;  Prof,  A, 
Agassii  in  the  Revision  of  the  Echini  and  Dr.  Paul  Fischer,  in  the  Manuel  de 
Conchyliogie, 

'  Arch,  f.  Naturg,,  Jah^.  31,  pp.  345-3fi0. 

•  I'rodromus  descriptionis  animalium  inverlebralorum  qux  in  eip*diiione  od 
oceanum  Pacificum  seplenlrionatem  a  Republicl  federal*  missS  Cadwaladaro  Ring- 
gold et  Johanne  Rodgcrs  ducibus,  observavil  et  descripsil.  Pioc.  Acad.  Nat.  .Sci. 
Phila.,  Pii.  l-lll,  1857 ;  Pis-  IV-VII,  18S8 ;  Pi.  VIII,  I860. 
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1860,  and  by  Miers*  in  1879.  Df.  Ludwig  Doderlein*  has  made  the 
most  important  addition  to  the  department  of  Echinoids,  recording 
in  1885  forty-seven  species  of  sea  urchins  collected  by  himself  in 
Japan,  of  which  twenty  were  new.  The  most  important  con- 
tribution to  the  Pycnogonoids  of  Japan  was  made  in  1890  by  Dr.  A. 
Ortman,*  who  described  the  specimens  collected  by  Dr.  Doderlein. 
Three  new  species,  collected  by  Dr.  Hilgendorff  in  Japan  had  already 
been  described  by  R.  Bohm  *  in  1879.  The  Challenger  Expedition 
collected  on  the  southeast  coast  of  Japan.  Its  various  monographs 
contain  contributions  to  the  fauna  of  this  coast. 

The  entire  collection  made  by  Mr.  Stearns  was  not  forwarded  to 
me,  only  duplicates  being  sent  where  more  than  one  specimen  was 
collected.  I  am,  therefore,  unable  to  give  any  particulars  as  to  the 
abundance  or  scarcity  of  the  forms  obtained,  except  in  the  cases 
where  only  one  specimen  was  found,  when  that  fact  is  stated. 

I  wish  to  acknowledge  my  indebtedness  to  Mr.  Stearns,  for  his 
liberality  in  making  possible  the  publication  of  the  plates  accom- 
panying this  paper. 

In  the  following  pages  the  species  of  echinoderms  and  Crustacea 
collected  by  Mr.  Stearns  are  enumerated,  a  new  Ophurian,  a  new 
crab,  and  a  new  and  interesting  Pycnogonoid  are  described,  and 
several  species  of  star-fishes  hitherto  unfigured,  have  been  figured. 

ASTEROIDEA* 

Astropeoten  armatm. 

Miiller  und  Troschel,  System  dcr  Asteriden,  p.  71. 

Astropeoten  Japoniom.    PI.  VII,  figs.  6-9. 
Miiller  and  Troschel,  op.  cit.,  p.  205. 

Only  a  single  specimen  collected  by  Mr.  Steams. 

Astropeoten  sooparins.    PI.  VIII,  figs.  1-4. 
Miiller  and  Troschel,  op.  cit.,  p.  71. 

Lnidia  qninaria.    PI.  IX,  figs.  5-9. 

Von  Martens,  Archiv  f.  Naturg.  18ft5,  p.  352. 
Sladen,  Challenger  Asteroidea,  p.  253. 

^  On  a  collection  of  Crustacea  made  by  Capt.  H.  St.  John,  R.  N.  in  the  Corean 
and  Japanese  Seas.  Pt.  I,  Podophthalmia,  with  an  appendix  by  Capt.  H.  C.  St* 
John,  Proc.  Zool.  Soc.  1879,  pp.  18-61,  Pis.  I-III. 

'Seeigel  von  Japan  und  den  Lius  Riu  Inseln,  Arch.  f.  Naturg.,  Jahrg.  II,  pp. 
73-112,  and  Die  Japanische  Seeigel.  1,  Faniilien  Cidarida  und  Salenida^  Stuttgart, 
1887. 

»  Zool.  Jahrbb.  Bd.  5,  pp.  157-167. 

^S.  B.  Gesellsch.  Natiirf.  Freunde  zu  Berlin,  1879,  pp.  53-60. 
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A»t«rina  peoUnlferB.  PI.  X,  figs,  1-4. 
Miiller  and  Traschel,  op.  cil ,  p.  4I>. 
Von  Martens,  op.  cil.,  p.  352. 

Nijie  specimens  of  this  speciea  were  sent  by  Mr,  Stearna,  indicating 
tliat  it  \i  found  in  abundani^e.  It  agrees  iu  general  characters  with 
Atteritia  miniata,  but  differs  from  that  species  in  the  mora  heap-like 
arrangement  of  thespinelets  of  thepasilim,  in  the  absence  of  a  well 
marked  series  of  paxillie  along  the  middle  line  of  the  dorsal  surface 
of  each  arm,  and  in  the  color. 


Cribr«IU  HngninolgiitB.  PI.  I.\,  Sgt.  1-4. 
().  F.  Mailer,  Zool.  Dan.  Prodr.,  p.  234. 
Sladen,  op.  cil.,  p.  642. 

AiMriaii  Amnrvnila.    PI.  Vllt,  flga.  .1-3. 

LQtkcn,  V.den-ik.  Meddel,  Kjebenhaven,  1871,  p.  296. 
Sladen,  op.  cit.,  p.  575. 

This   species  is  closely  related  to  Asterias  vereieolor  of  Sladen. 
Future  investigation  may  prove  them  to  be  identical. 


Only  a  single  specimen  was  collected  by  Mr,  Stearns. 
OPHIUROIDEA. 

PMtinnrft  Staarniii,  a.  ep.    PI.  XI,  6gt.  1-5, 

Disk  covered  beneath  the  granulatiou  with  small  coarse  scales ; 
granulation  fine  and  close;  radial  shields  large,  irregularly  oval, 
somewhat  acute  at  both  ends,  nearly  twice  as  long  as  broad.  Mouth 
shields  large,  sub-triangular;  supplementary  plate  semi-circular,  less 
than  one-fourth  the  size  of  the  mouth  shields.  Side  mouth  shields 
small,  smaller  than  the  supplementary  plates.  Fourteen  mouth 
papilla  to  each  angle;  the  two  outer  papillae  very  broad,  sub- 
quadrate,  as  broad  as  three  of  the  others.  At  the  apex  of  the  mouth 
angle  are  two  papillte  half  as  broad  as  the  outer-most  mouth  papillie, 
projecting  into  the  moutb  angle  one  on  either  side  with  their  bases 
resting  upon  the  side  mouth  shields.'  Five  rounded  teeth.  Length 
of  the  arms  from  the  edge  of  the  disk  to  the  tip,  rather  more  than 
four  times  the  diameter  of  the  disk.  Upper  arm  plates  entire ; 
lower  arm  plates  "Quadrate  with  the  angles  truncated  wilh  slight 
indentation  of  the  aboral  edge ;  half  as  broad  again  as  long.     Pores 

1  Unfortunately,  through  an  oversight,  the  number  and  shape  of  the  mouth 
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between  the  first  and  second  under  arm  plates.  Two  tentacle  scales, 
the  inner  one  longer  than  the  outer,  with  a  round  end,  the  outer 
broader  than  the  inner  one,  shorter  and  truncated,  overlapping  the 
base  of  the  lowest  side  arm  spine ;  side  arm  plates  occupying  two- 
thirds  of  the  height  of  the  arm,  near  the  base  of  the  arm,  with 
eleven  short  flattened  arm  spines,  the  lowest  arm  spine  the  longest, 
the  rest  subequal  about  one-half  the  length  the  side  arm  plate. 

Dorsal  surface  of  the  disk  in  dried  specimen  dirty  brown,  mottled 
with  darker  and  lighter  brown.  Radial  shields  chocolate  brown. 
Dorsal  surface  of  the  arms  greenish-gray  irregularly  banded  with 
dark  brown  and  spotted  with  lighter.  Ventral  surface  of  the  disk 
brownish  around  the  edges  and  reddish  spotted  with  lighter  towards 
the  center.  Ventral  surface  of  the  arms  grayish  towards  the 
extremities  and  reddish  spotted  with  lighter  in  the  neighborhood  of 
the  disk. 

In  the  specimen  described,  diameter  of  the  disk  30  mm.,  length 
of  an  arm  from  the  edge  of  the  disk  to  the  tip,  105  mm. 

This  species  is  allied  to  Peetijiura  marmorata}  from  the  Philippines, 
but  may  be  distinguished  from  it  by  its  much  smaller  supplementary 
mouth  shields,  its  higher  side  arm  plates,  its  shorter  and  flatter  arm 
spines,  and  its  truncated,  not  rounded,  outer  tentacle  scale. 

A  single  specimen  has  been  presented  to  the  Academy  by  Mr. 
Stearns. 

Ophioploom  imbrioatai.    PI.  XI,  figs.  6-10. 

MUller  and  Troschel,  op.  cit.,  p.  93. 

Lyman,  Proc.  Bost.  Soc.  Nal.  Hist.,  Vol.  VIII,  p.  76;  Illus.  Cat.,  p.  69,  Mem. 
Mus.  Comp.  Zool.,  Vol.  I ;  Challenger  Ophiuroidea,  p.  20,  PI.  XXXVII,  figs. 
10-12. 

Three  specimens.  The  largest  with  a  disk  28  mm.  in  diameter, 
one-third  of  the  length  of  an  arm,  and  the  smallest  with  a  disk  13 
mm.  in  diameter,  one-fourth  of  the  length  of  an  arm.  Genital  slits, 
as  observed  by  Mr.  Lyman '  on  specimens  from  Japan  and  Java  in 
the  Leyden  Museum,  extending  to  the  mouth  shields,  thus  reach- 
ing for  more  than  half  the  distance  from  the  aboral  edge  of  the 
mouth  shields  to  the  edge  of  the  disk.  The  specimens  collected  by 
Mr.  Stearns  also  difter  from  the  typical  form  of  Ophioplocus 
imbricatus  in  the  presence  of  a  number  of  small  supplementary  arm 
plates  between,  or  on  the  edges  of  the  larger  plates. 

»  Lyman,  Bull.  Mus.  Comp.  Zool.,  Vol.  3,  pp.  222,  223,  VI  V,  figs.  1-7. 
»  Bull.  Mus.  Comp.  Zool.,  Vol.,  VIII,  p.  228. 


[,  D&derlein,  Archiv  f.  Nature,  Ulirg.  fil,  p.  SO. 
iaiii.  DSderl«iii,  "  Die  Jjipanische  Seeigel,"  Theil.  I.  pp.  10- 
IS,  T.f.  V.  Taf.  VIH.  fig.  8a-h. 

A  single  test  of  this  interesting  species  waa  collected  by  Mr. 
Stearns.  Tlie  coronal,  genital  and  ocular  plates  are  moderately 
thick. 

Diadama  tetoinm. 

Cray,  18i5,  Ann.  Phil.,  p.  4  (lioro  Rumph.). 

A.  Agassii,  Rev.  Echin.,  Mem.  Mus.  Comp.  Zool.  Vol..  Ill,  p.  274,  Pis.  1V«,  elc. 

Btroagylaiiftiitrotai  dspritiui. 

A.  Aga^iii,  Proc.  Acad,  Nal.  Sci.  Phila.,  p.  440 ;  Rev.  Echin.,  Mem,  Mus.  Comp, 
Zool-.  Vol.  Ill,  p.  440. 

A  single  specimen  collected. 

Strong'yliioentrotos  tabanulatQi. 
Ijmarck,  Anim,  sans  Vcn.,  p,  60, 
A.  .\Ea5sli,  Rev,  Echin,,  p.  449,  PI.  V  b,  figs,  4-5,  PI,  XXXVI,  fig.  4. 

TemnDpIeorai  Baynandi. 

Afiasi",  C.  R,.  Ann.  Sci.  Nal.,  VI.  p.  360, 

A.  Agassii.  Rev,  Echir,,  p.  461,  Pi,  VIII,  figs.  22-24,  PI.  Vlll  a,  figs.  8.  7. 


Had.  KleJD.  p.  91. 

A.  Agjssij,  Rev,  Echin.  pp.  463.  4B4.  PI.  Villa,  figs.  4-5, 

rertumaiica  J/ardwidtii,  Gray,  Proc.  Zool.  Soc.  18S5,  p.  39  ;  A.  Agaisiz,  Op. 
eil,.  pp.  460,  461,  Pis,  VIII,  Villa,  XXV,  XXXVl, 

In  the  series  of  six  specimens  presented  to  the  Academy  by  Mr. 
Stearns,  three  are  forms  connecting  Temnopleurus  foreumatUa  and 
Temtiopleurus  Hardwickii  as  defined  by  Professor  Alexander  Agassiz 
in  the  Revision  of  the  Echini,  and  I  am,  therefore,  compelled  to 
regard  tlie  latter  species  as  asynonym  of  the  former.  One  specimen 
having  rather  deep  pits,  has  the  ocular  and  genital  plates  covered 
with  prominent  tubercles,  and  other  specimens  show  the  passage 
from  the  deep  rectangular  pits  to  the  bevelled  grooves  of  the 
amhiilacral  and  interambulacral  regions. 

ToxopQeait**  pileolai. 

Lam,,  Anim,  sans  Verl.,  p.  45. 

Alex,  Agassii,  Rev.  Echin.,  Mem.  Mus.  Comp.  Zool.,  Vol.  Ill,  p,  497,  Pis. 
Vlllb,  elc, 

A  single  specimen  obtained. 

Eohinanthui  ttitudinarlni. 

Gray,  I'toc,  Zool,  Soc.  18S1,  p.  35;  Cat.  Echin.  Bril,  Mus.,  p.  6,  PI.  I,  fig.  1. 
A,  Agassii,  op.  cii,,  p.  514. 
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In  the  specimens  presented  to  the  Academy  by  Mr.  Stearns  the 
connecting  walls  do  not  ramify,  and  as  there  can  be  no  doubt  that 
these  specimens  belong  to  this  species,  the  distinction  between  the 
genera  Peronella  and  Laganum,  as  defined  by  Professor  Alexander 
Agassiz,  does  not  hold  good. 

Sohinaraohnim  mirabilii. 

Barnard,  A.  Agassiz,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  p.  359. 

A.  Agassiz,  Rev.  Echin.,  Mem.  Mus.  Comp.  Zool.,  Vol.  Ill,  p.  526,  Pis.  XIII 
a,  XXXVII. 

Sohiiaf  ter  Japoniom. 

A.  Agassiz,  Proc.  Acad.  Nat.  Sci.  Phila.  1879,  Vol.  XIV,  p.  212;  Challenger 
Echinoidea,  p.  202,  Pis.  XXXVI,  XLIII,  XLV. 

CRUSTACEA. 

Pngettia  inoiia. 

Pt'sa  (Halmius)  incisa,  De  Haan,  Fauna  Japonica,  Crust.,  p.  98,  PI.  XXIV,  fig. 
8,  PI.  G. 

Pugeitia  incisa,  M iers.  Challenger  Brachyura,  p.  40. 

Chlorinoidei  longiipinm. 

Afaja  {Charinus)  longispina^  De  Haan,  op.  cit.,  p.  94,  Tab.  XXIII,  fig.  2, 
Maja  [Chorinus)  acuieata^ 

Chlorinoides  iongispinus,  Miers,  Challenger  Brachyura,  p.  53. 

Sohiiophryi  aspera. 

Mithrax  aspera,  Milne-Edwards,  Hist.  Nat.  Crust.,  Vol.  I,  p.  320. 
Schitophrys  aspera^  A.  Milne-Edwards,  Nouv.  Arch.,  Vol.  VIII,  p.  231,  figs. 

Lambmi  validiii. 

Parthenope  (Lambrus)  validus,  De  Haan,  op.  cit.,  p.  90,  Tab.  XXI,  fig.  1,  Tab. 
XXH,  figs.  1-8. 

Atergatii  floridiiB. 

Cancer ftoridus^  L.,  Syst.  Nat.,  ed.  XII,  p.  1044. 

Atergatis  floridus^  Dana,  Crust.  U.  S.  Explor.  Exped.,  p.  159,  PI.  VII,  fig.  4. 

A  single  specimen  was  collected. 

Oonioioma  Japonioam. 

Goniosoma  sexdentata^  De  Haan,  op.  cit.,  41,  PI.  XII,  fig.  1. 

Goniosoma  Japonic untf  A.  Milne- Edwards,  Arch.  Mus.,  t.  X,  p.  372. 

Goniosoma  acuium,  A.  Milne- Edwards,  Nouv.  Arch.,  t.  V,  p.  150,  PI.  VII,  figs. 
8-10. 

The  specimen  given  to  the  Academy  by  Mr.  Stearns  is  inter- 
mediate in  character  between  O.  Japonieum  and  O.  acutuTrif  and  I 
have,  therefore,  given  the  latter  species  as  a  synonym  of  the  former. 
The  posterior  antero-lateral  tooth  on  the  right  side  is  produced  as 
in  Milne-Ed wards'  figure  of  (?.  acutunif  but  on  the  left  side  it  is  not 
produced  and  is  not  longer  than  the  preceding  tooth.  The  carapace 
is  rather  less  extended  at  the  sides  than  in  the  figure  of  this  species, 
and  rather  more  so  than  in  the  figure  of  O.  Japonieum.    The  antero- 
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Isieral  teeth  are  rather  less  prominent  than  io  G.  aeutum  and  rather 
more  so  than  in  G.  Japoniaan.  The  outline  of  the  postero-lateral 
bordere  of  the  carapace  U  also  intermediate  in  character.  Three 
other  specimenn  from  Japan  in  the  Museum  of  this  Academy  show 
the  passage  of  the  one  form  into  the  other. 


BrachTsatiu  i  Haterograptnt  i  peaieUl«tn>. 


■e  Hua.  ->i 


11..  pp.  3J,  (30,  T»t>.  XI.  tig.  5. 

.,  p.  57,  Tab.  XI,  fig.  2:  Tab.  \V.fi|;.6. 

tf«dj  afioi!,  De  Hwn.op.  ciL,  p.  «6,  Tab.  XVIII,  tg.  S. 
1,  De  H»an,  op.  cjl.,  p.  39.  Tab.  XVII. 
:lt.,  p.  131,  Tab,  XXXIIl.  fig.  7. 


1.133,  Tab.  XXXIII.  fig.  3. 


Df  llal 

LenccHia  mudeiitkla. 

DeHuD,  op.  dl.,p 

leacMia  loogi&'ou. 

Dc  Hsa.1.  ..p.  cil.,  p.  132.  Tab.  XXXIII,  6^.  4. 

It  is  very  probable  that  this  and  the  preceding  form  represent 
merely  two  varieties  of  the  same  species. 

Dorippe  Japonioa. 

Vyii  SicUld,  Spicikgia,  Fauna  J^ponica.  p.  H. 

De  Haan.  op.  cil..  p.  122,  I'l.  XXXI,  fig,  1  {DoHppt  rallida). 
Cryptodromia  Bteanult,  n.  t\\.     I'l.  \II.  (ig!.  1-3. 

Carapace  sub-pentagonal  in  outline,  the  angle  of  the  pentagon 
directed  forwards  being  occupied  by  the  rostral  leeth  as  broad  as 
long ;  upper  surface  very  convex,  smooth,  minutely  punctate,  with  a 
few  minute  scattered  lubercles,  cervical  groove  well  definsd.  An 
ill-defined  groove  bounded  on  either  side  by  a  slight  elevation  leads 
to  the  depression  between  the  lateral  rostral  teeth.  Median  rostral 
tooth  small,  triangular,  depressed  ;  lateral  rostral  teeth  well  devel- 
oped, rounded  triangular,  their  inner  borders  depressed,  supra-orbital 
tooth  very  small.  The  posterior  border  of  the  orbit  forming  a  slight 
prominence.  Three  small  anterolateral  teeth,  the  third  or  moBt 
posterior  placed  at  the  junction  of  the  lateral  and  the  antero-lateral 
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orbit  to  the  third,  and  the  first  placed  rather  higher  upon  the 
carapace  than  the  other  two,  at  about  one-third  of  the  distance  from 
the  posterior  border  of  the  orbit  to  the  third  tooth.  Lateral  border 
divided  by  a  groove  which  commences  at  about  one-third  of  the  dis- 
tance from  the  third  antero-lateral  tooth  to  the  posterior  border  of 
the  carapace.  Behind  the  groove  at  its  commencement  is  a  small 
tooth.  This  groove  is  continued  backwards  and  inwards  across  the 
branchial  area  and  ends  by  passing  forwards  into  the  groove  separat- 
ing the  branchial  and  cardiac  regions.  The  subhepatic  area  is  small 
and  has  four  small  teeth,  two  of  them  placed  one  behind  the  other 
beneath  the  eye,  along  the  inner  border  of  the  area ;  a  third  placed 
behind  these  two;  and  a  fourth  placed  half  way  between  the  last 
mentioned  and  the  second  antero-lateral  tooth  on  the  edge  of  the 
carapace. 

Two  large  tubercles  upon  the  distal  edge  of  the  outer  surface  of 
the  carpus  of  the  cheliped,  a  smaller  one  behind  these  two,  and  a 
still  smaller  one  above  this  one.  Two  tubercles  upon  the  distal  end 
of  the  upper  surface  of  the  mauus,  the  outer  tubercle  the  larger  of 
the  two,  and  a  minute  tubercle  situated  at  the  proximal  end  of  a  row 
of  three  minute  tubercles  along  the  inner  edge  of  the  upper  surface. 
The  carpal  joints  of  the  two  anterior  pairs  of  cruripeds  (ambulatory 
legs)  end  in  two  tubercles,  the  propodal  joints  in  one.  In  the  spec- 
imen examined  only  the  first  pair  of  the  last  two  pairs  of  cruripeds 
are  entire,  and  they  possess  but  a  single  claw  each. 

The  entire  specimen  under  examination  is  covered  with  apparently 
a  pilose  pubescence. 

The  species  closely  resembles  Crypiodromta  Japonica  but  may  be 
readily  distinguished  from  it  by  the  presence  of  three  antero-lateral 
teeth  instead  of  two. 

The  genus  Oryptodromia  was  established  by  Stimpson  in  1858,^ 
and  the  following  species,  have  been  referred  to  it : — 

C.  nodipeSt  Dromia  nodipes  (Lamarck)  Milne- Ed  wards,  Hist.  Nat.  Crust.,  t.  II, 
p.  177.  1837;  Gucrin,  Icon.,  PI.  14,  fig.  1. 

C  fallax^  Dromia  fallax  (Lamarck)  Milne- Ed  wards,  op.  cit.,  p.  176 ;  Mauritius. 
C.  lateralis^  Dromia  lateralis.  Gray,  Zool.  Miscell.,  p.  40 ;  Haswell,  Cat.  Austral. 
Crust.,  p  189. 

Australia,  New  Zealand  and  Japan. 
C,  coronata,  Stimps.,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1858,  p.  289. 

Bonin  Islands. 
C  tuberculatay  Stimps.,  op.  rit.,  p.  289. 

Caspar  Straits,  Island  of  Kikaisima  and  Bay  of  Kagosima. 

>  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  225. 
15 
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C.  tumida.  Slitnpa,,  op.  cit..  p.  240. 

Bay  of  Fau-kow,  Island  of  Oudma. 
C  canalindata,  Slimpt.  loc,  cit. 

Gaspnr  Striiiu,  Loo-choo  Nbtids.  Kikaisima  Isluid, 
C.  IpmiHiBse,  Dnmia  Umeniotd,  Heller.  S.  B.  Akncl.  Wiss.  Wein,  Uil.  XLIV, 
Ahlh.  I,  P.24I.1N6I. 

Dr.mia  [CrypledTimia)  lommlma  Hilgeodotf.  M,  B.  Akail.  Wirs.  Berliii,  1S78, 
p.  813.  Taf.  ll.fip.  3-.i. 

Rd  IJCBi   Ihu  I'^lanil,  Motambiqne. 
C.  finHagotialii,  Dromia  [Cryplodreiaia's  penlagonaHs,   HilgenJorf,  op.  cil,  p. 
8H.Tiif.  ir.  lip.  1.2. 

Ibo  lalanil.  Mo^ainbiijue, 
C  JapBHUa,  HendersoD,  ■■  Challenget  "  Ao^mucn.  p.  6,  I'l.  I ,  Rr.  2- 

Off  Vukmka,  Japan. 
C.  noduHftra,  Hendersaii.  op.  cii.,  p.  tf,  PI.  I,  lig.  3. 

■Offthe  Aimralian  COMI. 
C.  inHsa.  Henderson,  op.  ct(.,  p.  10,  PI.  1,  fig.  4, 
OITTwolold  Bay.  Ausitnlia. 

Mr.  Miera'  records  a  youog  spcciinen  from  the  Coreaii  aud 
Japane^  Seas  of  doubtful  species,  and  Dr.  de  Man*  records  another 
young  specimeu  of  doubtful  species  from  tbe  Mergui  Archij^lago. 

Lriaidal  IridanUtnl. 

Dc  Haan.  op.  cil.,  p.  140.  Tab.  XXXV,  fig.  «. 


SlimiMon,  Pr>.c.  Acad.  Nat.  Sci.  Phila.  1858.  p.  248. 
Henderson,  Challenger  Aiiomur«,  p.  (i7,  PI.  VI.  fig.  8. 

A  diugle  spetinioii  collected, 

PANTOPODA. 

All  iiilerestiiig  Pycnogonoid  collected  by  Mr.  Stearns  appareutly 
repre.'setits  a  new  species.  Iii  describing  it  I  have  followed  in  a 
general  way  the  nomenclature  of  parts  adopted  by  Dr.  Hoek  in  bis 
monograph  of  tbe  Pycnogonoid  a  collected  by  the  Challenger  Expedi- 
tion. I  differ  from  him  slightly,  however,  in  terming  the  whole  of 
the  trunk,  from  its  junction  with  the  proboscis  Id  tbe  commencement 
of  tbe  abdomen,  the  cephnlothorax,  instead  of  confining  that  term  to 
the  first  segment  of  the  trunk.  Tbis  appears  to  me  to  be  a  more 
correct  use  of  tbe  term,  as  when  the  cephalon  and  thorax  are  united, 
the  cephalon  ceases  any  longer  to  be  the  cephalon  pure  and  simple, 
and  the  thorax,  in  the  same  way,  any  longer  tbe  thorax  pure  and 
simple.  The  whole  then  becomes  tbe  cephalo thorax,  and  any  part 
of  it  is  ji  jiart  of  the  cephalothorax. 

The  following  is  a  description  of  the  species, : — 

1  Proc.  Zonl.  Soc.  187B,  p.  44. 
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Asoorhynohni  Japonioui,  n.  sp.    PI.  XII,  figs. 4-10. 

Body  strong,  slender ;  its  surface  very  minutely  tuberculated ; 
tubercles  themselves,  when  highly  magnified,  seem  to  be  niulti- 
tuberculate ;  proboscis  one-third  of  the  total  length  of  the  body ; 
abdomen  one-half  of  the  length  of  the  proboscis  ;  three  strong  spines 
placed  on  the  dorsal  posterior  margin  of  the  first  three  cephalo- 
thoracic  segments.  Proboscis  stout,  pyriform,  triangular  in  trans- 
verse section ;  sides  of  the  proboscis  not  longitudinally  furrowed, 
divided  by  constriction  into  an  anterior  and  a  posterior  portion,  the 
anterior  portion  nearly  twice  as  long  as  the  posterior 'portion,  the 
whole  resembling  an  unopened  rose-bud  ;  truncated  at  its  extrem- 
ity.    Mouth  large,  triangular. 

Length  of  the  first  cephalo-thoracio  segment  about  two-fiflhs  of 
that  of  the  whole  cephalo-thorax.  Anterior  portion  rectangular, 
bearing  at  the  angles  the  mandibles.  No  azygous  knob  between  the 
mandibles.  Palpi  inserted  at  about  one-quarter  of  the  distance  be- 
tween its  anterior  and  posterior  extremities,  a  slight  elevation  be- 
tween the  palpi.  Slightly  narrowed  immediately  behind  the  inser- 
tion of  the  palpi.  Large,  conical,  oculiferous  tubercle  situated  be- 
tween the  lateral  processes  of  the  ovigerous  legs  at  rather  more  than 
half  the  distance  from  its  anterior  to  its  posterior  border,  possess- 
ing four  distinct  eyes  of  moderate  size  ;  the  two  anterior  eyes  rather 
larger  than  the  two  posterior;  pigment  of  a  light  reddish  color.  A 
rather  smaller  tubercle  is  found  upon  its  dorsal  posterior  border. 
Lateral  processes  for  the  insertion  of  the  ovigerous  legs,  short,  not 
longer  than  the  width  of  that  portion  of  the  segment  directly  in 
front  of  them  ;  those  for  the  insertion  of  the  true  legs  long,  three 
times  as  long  as  those  last  mentioned. 

Second  and  third  cephalothoraeic  segments  about  as  long  as  their 
lateral  processes  which  are  rather  longer  than  those  of  the  first 
segment ;  each  segment  possessing  a  prominent  tubercle  upon  its 
postero-dorsal  margin.  Fourth  cephalo-thoracic  segment  of  about 
the  same  length  as  the  third. 

Abdomen  long  and  narrow,  slightly  swollen  at  the  extremity. 

Mandibles  three  jointed,  chelate,  claws  very  small,  slight.  First 
joint  the  longest ;  second  joint  rather  more  than  half  as  long  as  the 
first  joint. 

Palpi  incomplete  in  the  specimen,  only  eight  joints  being  present, 
but  apparently  of  very  nearly  the  same  form  as  in  Ascorhynchus  gla- 
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bcr  Hoek.'  First  two  joints  extremely  email ;  the  third  the  longest, 
halfn:^  'otig  OB  the  proboscia;  the  fourth  ehort,  the  fifth  nearly  four 
times  as  long  as  the  fourth;  the  sixth  short,  slightly  shorter  than 
the  fourth  ;  the  seventh  about  twice  as  long  as  the  sixth  ;  the  eight 
slightly  longer  than  the  seventh. 

The  ovigerous  legs  have  the  fourth  joint  the  longest,  as  loug  oe 
the  anterior  portion  of  the  proboscis  ;  the  iiflh  rather  shorter  ;  the 
sixth  about  one-half  the  length  of  the  fifth  ;  the  seventh,  eighth,  ninth 
and  tenth  slightly  decreasing  in  length  from  the  sixth  ;  the  terminal 
claw  minute  ;  the  first  joint  very  small ;  the  second  and  third  about 
one-third  of  the  length  of  the  fourth.  The  denticulated  spines 
placed  in  several  rows  of  different  sizes.  The  fourth,  fifth  and  sixth 
joints  armed  with  bristles  most  numerous  at  the  distal  extremities  of 
the  fifth  and  sixth  joinlfi. 

The  legs  in  the  specimen  collected  are  all  imperfect  but  correspond 
in  general  shape  to  those  of  A.  gluber,  as  shown  in  Dr.  Hoek's 
figure.  Of  the  first  pair,  the  first,  second  and  third  joints  are  present ; 
of  the  second,  the  first,  second,  third  and  fourth  :  of  the  third  and 
fourth,  the  first,  second,  third,  fourth  and  fiflli.  The  joints  of  the 
first  pair  of  legs  are  slightly  shorter  than  those  of  the  second  pair, 
and  the  joints  of  second  pair,  are  slightly  shorter  of  those  of  the 
third  and  fourth  pairs.  Of  the  third  pair,  the  first  joint  is  nearly  as 
long  as  the  lateral  process  ;  the  second  nearly  twice  as  long  as  the 
first  joint,  the  third  rather  shorter  than  the  first;  the  fourth  joint 
about  half  as  long  again  as  the  proboscis,  and  the  fifth  joint  rather 
shorter  than  the  fourth.  The  legs  are  hairless.  The  fourth  and 
fifth  joints  where  present  are  furnished  with  a  row  of  minute 
tubercles  upon  the  dorsal  surface,  such  as  is  found  in  Aieorkynchus 
glaber. 

The  specimen  collected  is  a  male,  the  fourth  jointof  the  legs  being 
slender,  the  genital  pores  minute,  and  the  ovigerous  legs  well  devel- 
oped. The  genital  pores  are  situated  on  the  ventral  extremity  of 
the  second  joint  of  the  two  posterior  pairs  of  legs. 

Color  of  the  dried  specimen,  a  light  yellowish  brown. 

Ijength  of  the  proboscis,         12'5  mm. 

Length  of  the  trunk,  18-5  mm. 

Length  of  tlie  abdomen,  6'0  mm. 

Length  of  the  whole  body,     37'0  mm. 

•  Challeneet'   Pycnoeonult ,  pp.  53-55.  PI-  VI.  ties.  6-8  ;  Pi.  XV.  fig.  Hi. 
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This  is  a  very  fine  species,  much  larger  than  any  other  species  of 
the  genus  yet  known.  The  only  other  species  which  approach  it  in 
size  are  Aseorhynchua  glaber  and  Ascorhynchua  orthorhynchua.  It  is 
nearly  half  as  long  again  as  Ascorhyiichus  glaber,  the  larger  of  these 
two  species. 

It  is  closely  allied  to  the  latter  species,  but  differs  from  it  in 
the  following  well-marked  characters : — 

1.  The  proboscis  is  divided  into  two  portions,  is  truncated  and  not 
longitudinally  furrowed  while  in  A,  glaber  it  is  divided  into  three 
portions,  is  sharply  pointed  and  each  of  its  three  sides  is  longitu- 
dinally furrowed. 

2.  The  oculiferous  tubercle  bears  four  distinct  eyes,  whereas  in  A, 
glaber  it  is  entirely  destitute  of  eyes. 

3.  The  surface  of  the  whole  body  is  covered  with  a  very  minute 
granulation,  whereas  in  A.  glaber  it  is  entirely  smooth,  with  the 
exception  of  the  dorsal  cephalo-thoracic  spines. 

It  will  be  seen  from  the  above  description  that  thb  is  a  species  of 
great  interest.  The  form  to  which  it  is  closely  related,  A,  glaber, 
was  dredged  in  the  Southern  Ocean,  between  the  Cape  of  Good  Hope 
and  Kerguelen  Island  in  1375  fathoms.  The  species  from  Japan 
was  obtained  in  shallow  water.  The  presence  of  eyes  in  A,  Japonicua 
and  the  simple  character  of  the  proboscis,  divided  into  two  portions 
instead  of  into  three,  causes  the  question  as  to  whether  this  species 
does  not  represent  the  ancestral  type  of  A,  glaber,  which  may  have 
become  adapted  to  deep  water  and  migrated  southwards. 

Dr.  Hoek  in  his  monograph  of  the  Pycnogonida  collected  by  the 
Challenger  Expedition,  gives  a  list  of  the  species  then  known.  The 
following  species  of  Aacorhynchua  have  been  described  since,  all  from 
Japan. : — 

A,  cryptopygius,  Ortmann.  Zool.  Jahrbb.  Bd.  5.  p.  159,  Taf.  XXIV,  fig.  2,  1890. 
A.  f^iabroidfs,  Ortmann,  op.  cit.,  p.  160,  Taf.  XXIV,  figs.  3a,  8b, 
A.  bUorniSt  Ortmann,  op.  cit.,  p.  162. 

Of  the  nine  8|)ecies  now  known,  five  are  peculiar  to  Japan. 

Explanation  of  Plates. 

Plate  VII. 

Fig.  1.     Nardoa  aemiregularia  var.  Japonica,  dorsal  surface,  natural 

size. 
Fig.  2.     Ventral  surface,  natural  size. 
Fig.  3.     Portion  of  the  dorsal  surface  of  an  arm,  enlarged. 
Fig.  4.     Portion  of  the  ventral  surface  enlarged. 
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Astroperten  Japoniini»,  dorsii!  surface,  nntural  aize. 

Ventral  surfnoe,  nntural  size. 

Portion  (if  the  dor^  surfat-e  of  an  arm,  enlarged. 

PortioQ  of  the  ventral  surface,  enlarged. 

Portion  of  the  side  of  an  arm  near  its  ba-so,  enlarged. 


Pi. 


:  VIII. 


lularged. 


Aiilropeelen  teupariue,  dorsal  surface,  natural  a 

Ventral  surface,  nntural  sik. 

Portion  of  ventral  «iirface,  of  an  arm,  e 

Portion  of  dorsal  surface  enlarged. 

Atleriag  Amureniu,  dorsal  surface,  natural  aIak. 

Ventral  surface,  natural  size. 

Portion  of  the  dorsal  ^urfaoe  of  an  arm,  enlarged. 

Portion  of  ventral  surface,  enlarged. 

Plate  IX. 
Oribrella  tanguinoUnIa,  dorsal  i>urface,  natural  site. 
Ventral  surface,  natural  ^ize. 
Fortiou  of  dorsal  surface  of  an  arm,  enlarged. 
Portion  of  ventral  surface,  enlarged, 
Luidia  (jHtnariti,  dorsal  §urface.  natural  suie. 
Ventral  surface,  natural  size. 
Portion  of  doraal  surface  of  an  arm,  enlarged. 
Portion  of  the  side  of  an  arm  near  the  base,  enlarged. 
Portion  of  the  ventral  surface  of  an  arm,  enlarged. 

Plate  X. 

Aiterina  pectinijera.     Don>al  suriace,  natural  size. 
Ventral  surface,  natural  size. 
Portion  of  dorsal  surface,  enlarged. 
Portion  of  ventral  suriiace,  enlarged. 

Plate  XI. 
Pectinura  Steumsii.     Dorsal  surface,  natural  size. 
Ventral  surface,  natural  size. 

Portion  of  the  dorsal  surface  of  an  arm  near  the  base,  en- 
larged. 
Portion  of  ventral    surface  of  an  arm  near  the  base,  en- 
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Portion  of  the  side  of  an  arm  near  the  base,  enlarged. 
Ophioplocua  imbricatus.  Dorsal  surface,  natural  size. 
Ventral  surface,  natural  size. 

Portion  of  the  dorsal  surface  of  the  disk  and  an  arm,  en- 
larged. 

Portion  of  the  ventral  surface  of  the  disk  and  an  arm, 
enlarged. 
Portion  of  the  side  of  an  arm  near  the  base^  enlarged. 

Plate  XII. 

Oryptodromia  Stearnsiiy  dorsal  surface,  natural  size. 

Ventral  surface,  natural  size. 

I^ft  side  of  the  carapace,  natural  size. 

Aacorhynchus  Japonicus,  dorsal  surface,  natural  size. 

Ventral  surface,  natural  size. 

Right  side  of  the  trunk  with  anterior  appendages,  without 

the  legs,  natural  size. 

Oculiferous  tubercle,  viewed  from  the  right  side,  enlarged. 

Oculiferous.  tubercle,  viewed  from    above,  enlarged,   a 

anterior  margin,  b  posterior  margin. 

Fifth  joint  of  the  fourth  leg  on  the  right  side,  enlarged. 

Mandibles,  viewed  from  above,  enlarged. 
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!1Y    K,   W.  SUIIFELDT,  M.    O. 

Mr.  Liicien  M.  Turner,  on  the  20th  of  May,  1884,  collecteii  at 
Fort  Chimij,  Ungava  District,  Hudson's  Bay,  two  specimens  of  fojtal 
Reindeer,  or  Woodland  Caribou  {Rangijer  iarandun  caribou,  Kerr), 
one  being  a  male  &nd  the  other  a  female.  They  were  taken  from 
slain  does.  "  one  from  each,  and  within  eighteen  days  of  delivery," 
and  at  once  coosigned  to  strong  alcohol,  the  tank  containing  them 
being  aent  to  the  Smithsonian  Institution  at  Washington.  Early 
in  February.  1886,  Professor  Baird  sent  them  to  the  writer, 
then  residing  at  Fort  Wingate.  New  Mexico,  for  anatomical  descrip- 
tion; owing  to  the  fact,  however,  that  my  investigations  upon  the 
osteology  of  arctic  birds  then  engaged  every  moment  of  my  available 
lime,  they  were  not  examined  until  nearly  the  middle  of  June  of  the 
same  year.  Although  they  had  been  in  spirit  two  years,  they  were 
found  to  be  in  excellent  condition,  and  I  at  once  made  the  drawing 
of  the  bead  of  the  male,  which  illustrates  the  present  paper.  As 
will  be  seen  further  on,  the  male  fawn  of  this  pair  is  somewhat 
larger  than  the  female,  with  which  it  differs  in  several  minor 
details  other  than  those  pertaining  to  the  organs  of  sex. 

The  male  subject  I  found  to  iwasesa  a  very  full  coat  of  soft  fine 
hair  which  completely  covered  its  body,  extending  up  to  the  lii>s  and 
snout,  and  well  inside  of  the  external  ears.  In  the  median  line  in 
front,  from  below  the  jaw  to  the  root  of  the  neck,  this  hair  is  so  long 
as  to  form  a  conspicuous  beard,  becoming  longer  as  we  proceed 
towards  the  last-named  locality,  where  it  ia  the  best  developed. 

About  the  muzzle,  this  hair  is  of  a  dark  blackish- brown  color, 
which  shades  off  as  we  advance  towards  the  forehead,  and  again 
Incomes  darker  around  the  eye. 

The  ears  are  completely  covered  with  a  coat  of  soft  fur  of  a  light 
brownish-clay  color,  darkest  at  their  bases,  and  shading  off  toward 
their  tips.  The  remainder  of  the  hair  of  the  head  is  of  a  fawn-brown. 
which  color  e.vtends  down  on  the  neck,  but  as  we  come  on  to  the 
body  this  changes  to  a  dark  chocolate-brown  above,  and  a  clay- 
colored  browu  on  the  lower  parts  and  abdomen. 
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The  limbs  are  of  about  the  Bame  shade  as  the  back,  and  the  tail, 
which  is  well  developed,  ia  dark  aboxe  and  lighter  beneath  No 
pure  white  occurs  upon  either  of  the  specimens 


Unfortunately,  the  eyes  were  found  to  be  nearly  destroyed  for  any 
purpose,  and  it  was  not  only  impossible  to  tell  the  color  of  the  irides, 
but  the  long  keeping  had  rendered  them  useless  for  anatomical 
description. 

Alt  of  the  hoofs  were  found  to  be  fairly  well  developed,  except  at 
their  antero-internal  tips,  where  the  horn -substance  had  been  of  such 
a  delicate  and  elementary  character  as  to  have  become  quite 
shrunken  and  wrinkled  by  the  action  of  the  alcohol. 

These  remi^rks  apply  equally  well  to  the  condition  of  the  hoofs  of 
the  posterior  rudimentary  digits,  of  wiiich,  aa  usual,  there  are  two 
at  the  back  of  each  foot. 

Either  external  nostril  is  nn  ai>erture  of  considerable  size,  and 
viewed  from  above  it  is  parallel  to  the  longitudinal  usis  of  the  body, 
while  seen  upon  lateral  asjtect  it  is  oblique  with  its  posterior  oom- 
e  the  higher. 
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Eyelashes  are  well  pronounced  on  tlie  eyelids,  eapecialty  on  the 
superior  ones,  being  bent  developed  on  the  middle  of  the  iid.  and 
becomiu^  shorter  as  we  proceed  in  the  direction  of  either  eauthiis. 

A  portion  of  the  iiraliiliciil  cord  reraaina  attached  to  either  one  of 
the  specimena,  but  the  plncentie  were  not  sent  with  them. 

The  theca  of  tlie  penis  is  attached  to  the  abdomen  to  within  4'4 
centimetres  of  the  nmhilical  cord,  bevond  which  it  is  pendant,  and 
in  this  young  specimen  was  found  to  completely  enaheiithe  the  organ 
which  it  contains.  This  theca  is  very  well  covered  with  rtilher 
long  hair  of  a  bright  clay  color. 

At  this  age  the  testicles  have  not  as  yet  descended  and  in  the 
snbject  now  under  consideration,  the  scrotal  sack  is  small  and 
shrunken.     All  of  the  hoofa  are  of  a  clear  horn  color. 

Caton  found  the  "tarsal  gland  large"  in  the  adult  of  this  siK^cicv. 
and  says  of  it,  that  "on  the  Woodland  Caribou,  the  tuft  of  hairs 
over  the  tarsal  gland  also  has  its  characteristics,  which  enable  one 
who  has  studied  it  to  readily  recognize  it,  though  it  is  more 
variable  in  sire  and  shape  than  on  the  moose." 

"The  hairs  composing  the  tuft  occupy  a  descending  position. 
From  the  upper  end  the  tuft  commences  to  rise  up  gradually,  and  so 
continues  to  the  lower  end,  where  the  elevation  is  great«st.  The 
length  of  this  tuft  is  two  inches,  while  the  breadth  is  one  inch  and 
three  lines.  The  middle  of  this  tuft  is  a  yellowish-white,  for  a 
horizontal  extent  of  two  inches,  and  a  vertical  extent  of  one  inch 
and  three  lines.  The  ereatest  diameter  of  the  white  portion  is  near 
the  lower  border  of  the  tuft.  Below  the  white  portion  the  tuft  shades 
down  to  the  olive-brown  of  the  rest  of  the  leg.  It  occupies  the 
internal  cavity  of  the  hook  posterior  to  the  central  part.  It  is  not 
quite  80  large  in  proportion  to  the  size  of  the  animal  as  on  most  of 
the  other  species,  neither  is  it  much  below  them  in  relative  size.  It 
is  not  so  exactly  alike  on  each  individual  of  this  species  as  it  is  on 
the  smaller  species."  ' 

>  CaTiis,  John  Dean:  The  Antelope  and  Deer  of  America,  New  Ymk, 
1877,  pp.  1153-54.  Mr.  Calon  in  comparing  the  above  condiiion  of  llicsc  glands 
wilh  tlie  European  Reindeer  found  (hat  they  corre-pond  in  all  csseniial  pflrticiilar?. 
In  Ihi*  coniieclio"  I  w-uld  like  to  say  that  at  ihe  time  my  di-seclioos  were 
matle  upon  these  fawns,  my  library  and  ray  facililiei  for  eonsulliiig  Ijoks  were 
limited.  Mivart's"Cat  ;'■  the  worksof  Owen,  Flower,  Oldtield  Thomas  Chauveau, 
Huxley,  and  a  number  of  otben;  were,  however,  in  my  field  library.  Doctor  John 
Dean  Caf.n  was  di  thai  lime  in  Monlercy,  California,  and  I  wrote  him  f»r  a  copy 
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This  description  answers  very  well  indeed,  for  both  the  position 
and  appearance  of  this  tarsal  gland  and  its  tuft  in  the  foetus.  Here, 
however,  the  gland  is  quite  rudimentary  and  the  tuft  is  proportion- 
ately smaller.  The  color  of  the  hair  seems  to  agree  with  Mr.  Caton's 
description,  also, — but  so  diminutive  are  these  glands  in  this  young 
subject,  that  little  can  be  learned  about  them  from  the  exterior,  and 
a  study  of  their  internal  structure  falls  within  the  domain  of  the 
histologist  rather  than  that  of  the  anatomist.  I  have  failed  to  dis- 
cover any  metatarsal  glands  or  inter-digital  ones  in  this  subject. 
The  authority  just  quoted  found  them  in  the  hind  feet  only,  and  if 
they  are  present  in  the  foetus  in  my  hands,  they  are  exceedingly 
rudimentary. 

Mr.  Caton  calls  attention,  too,  in  the  adult,  to  a  white  band  sur- 
rounding the  top  of  each  hoof; — this  is  likewise  absent  in  my  spec- 
imens. The  adults  of  this  Caribou  make  considerable  use  of  their 
accessory  hoofs,  and  these  are  "  subject  to  muscular  control ; ''  such  a 
condition  seems  to  be  foreshadowed  in  the  foetus,  especially  in  the 
feet  of  the  anterior  limbs,  where  the  accessory  hoofs  are  large  and 
situated  low  down. 

Previous  to  cutting  down  upon  this  specimen,  (b)  I  made  careful 
drawings  of  the  tarsus  and  foot  of  the  anterior  and  posterior  limbs, 
together  with  the  form  of  the  tail ;  and  these  are  here  reproduced 
as  drawings  illustrating  this  paper.  Passing  next  to  the  consideration 
of  the  female  specimen  we  find  that  beyond  the  sexual  differences  as 
pertaining  to  the  organs  of  reproduction,  and  being  rather  smaller  in 
size,  it  presents  us  with  no  special  departures  in  its  general  appear- 
ance, either  as  regards  color  or  form,  from  the  male  just  described. 
Perhaps  the  coat  of  the  female  may  be  a  shade  lighter,  and  the 
hair  down  the  median  line  of  the  throat  beneath  is  not  quite  so  con- 
spicuously long.  The  vulva  and  external  genitals  have  advanced 
to  a  point  of  development  that  we  might  expect  in  a  ruminant 
of  this  tender  age,  and  offers  nothing  for  special  remark.  It  is 
fairly  well  covered  by  the  tail. 

Most  foetal  mammals  at  this  age  show  a  pre-natal  emaciation, 
which,  in  these  specimens,  has  been  enhanced  by  the  action  of  the 
alcohol  upon  their  delicate  tissues  and  muscles. 

I  did  not  think  it  necessary  at  the  time  to  weigh  either  of  these 
specimens,  for  the  reason,  that  they  were  saturated  by  the  alcohol, 
and  that  other  changes  must  have  taken  plac«  in  them,  which  would 
render  such  data  of  but  little  or  no  use. 
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Such  strii^tiires,  however,  do  not  spply  to  careful  measurements 
of  exterDBl  ports.  Of  these  I  have  quite  fully  availed  myaelf,  and 
they  are  presented  in  the  subjoined  table. 


Fig.  2-A.  Inner  a'^pect  of  tlie  righl  larsus,  meutarsus  and  fool  of  the  interior  limb 
of  a  fielal  Reindeer  {//.  tarandui  caribou). 
D.  Corresponding  aspect    and  parts  of  the  hinder   litnl) ;  same  specimen. 

The  tarsal  gland  is  liere  seen  covered  by  iis  lighter  colored  tuft  of  hair. 

C,  Superior  aspect  of  the  tail  of  the  same  specimen.     The  under  side  of  the 

mil  in  (his  fcelus  is  of  a  light  brownish  fawn  color,  while  above,  it  is 

r.-ilher  of  a  chestnut  shade.      It  is  white  on  the  lower  side  in  the  adult. 

Figures  all  drawn  by  the  author  from  the  subjects,  and  much  reduced. 

Meawremeuit  of  fatal  tpec'vmem  of  R.  farandvit  caribou  (Alco- 

hoiks,  eighteen  dnyt  prior  to  birth): — 


2.00 

2.00 

9.5 

9.2 

8.00 

7.8 

8.5 

8.3 

5.00 

5.00 

16.00 

16.3 

8.2 

7.2 
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Length  of  nostril, 

Between  the  eyes, 

Height  of  ear, 

From  anterior  can  thus  of  eye  to  tip  of  nose, 

Between  the  ears, 

Girth  of  middle  of  neck. 

Length  of  tail. 

All  the  measurements  were  taken  previous  to  making  any  of  the 
dissections.  Other  things  being  proportionately  equal  it  will  be 
observed  that  "  girth  of  neck  "  and  "  length  of  tail "  constitute  the 
greatest  differences. 

Myological  Notes. 

A  complete  di^^section  of  the  muscular  system  of  these  fawns  was 
not  made  by  me  for  the  reason,  or  rather  reasons,  that  my  labors  at 
the  time  were  cut  short  by  the  operation  of  certain  laws  or  customs 
to  which  I  was  subservient,  and  over  which  I  had  no  personal 
control,  and,  which,  at  the  same  time,  were  hostile  to  the  prosecution 
of  researches  in  anatomy.  In  the  meantime,  and  at  a  later  period, 
this  material  passed  out  of  my  hands,  as  more  general  work  engaged 
me,  and  I  returned  it  to  the  Museum.  The  description  of  such 
muscles  as  I  was  enabled  to  work  out,  however,  is  fully  worthy  of 
record  as  so  many  facts  for  the  guidance  of  laborers  in  the  same 
fields  in  the  future.  Moreover,  reindeer  are  being  rapidly  exter- 
minated, and  any  notes  upon  their  morphology  are  sure  to  be  of 
value  in  time  to  come. 

Dermal  System  of  Muscles. — In  this  foetal  specimen  the  group  of 

cutaneous  muscles,  whose  function  it  is  to  act  upon  and  agitate  the 

skin  covering  certain  areas  of  the  body,  are  as  yet  but  feebly 
developed. 

We  can  make  out,  however,  without  difficulty  the  following : — 

The  platysma  myoides  is  quite  conspicuously  developed,  being 
carried  on  the  skin  over  the  sides  of  the  face  as  far  forwards  as  the 
nasal  region  where,  no  doubt,  it  assists  in  the  twitching  movements 
of  the  skin  about  the  nose. 

In  the  mid-anterior  region  of  the  neck  it  becomes  quite  thick, 
especially  in  the  line  of  integument  which  supports  upon  its  outer 
aspect  the  elongated  hair  there  found  in  this  animal. 

Its  fibres  become  very  pale  as  they  spread  out  over  the  dorsal 
aspect  of  the  neck,  and  the  entire  muscle  is  lost  and  fades  away  as 
we  pass  to  the  region  of  the  shoulders  and  upper  thoracic  area. 
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The  paiivieiibtt  earnoxtt*,  or  that  great  muscular  envelope  the 
function  of  which  is  to  act  u|>on  the  integuments  of  the  entire  trunk, 
is  here  but  tnoderalely  displayed.  I  dure  say,  though,  that  in  the 
adult  reindeer  this  interesting  muscle  will  be  found  fully  as  well 
developed  as  it  has  been  described  by  several  auatomiste  of  the 
liorse,  and  by  others  in  the  Felida. 

In  this  ftctus  it  Is  beat  marked  where  it  is  intimately  attached  to 
the  lateral  integuments  of  the  thorax  and  abdomen,  and  over  the 
abdomen  itself 

In  the  median  line  from  a  short  distance  in  front  of  the  umbilicus 
to  a  [mint  well  upon  the  sternum,  it  arises  from  a  thin  fascia  more 
or  less  intimately  connected  with  the  skin  by  its  outer  surface,  and 
to  the  external  oblique  by  its  inner.  Posterior  to  this,  the  Jibres 
are  in  the  skin,  and  radial*  from  the  periphery  of  a  circle  surround- 
ing, but  lying  without,  the  umbilicus.  The  posterior  border  of  the 
muscle  is  thick  and  extendi  toward  the  thigh,  while  for  the  rest,  the 
fil>rBS  spread  out,  closely  connected  with  the  skin,  over  the  sides  of 
the  lower  thoracic  region  and  the  abdomen,  and  the  lateral  aspects 
of  the  thigh.  It  does  not  seem  to  meet,  in  this  young  subject,  the 
fellow  of  the  opposite  side  along  the  dorsum.  But  from  its 
rounded  cameous  margin,  the  fibres  appear  to  merge  into  a  del- 
icate fa-cia,  which  extends  over  this  region  and  down  the  sides  of  the 
thigh.  Ill  the  integuments  overlying  the  sacral  area,  however, 
the  cnrneuus  fibres  appear  again,  and  can  be  faintly  traced  as  fur  as 
the  root  of  the  tail. 

Chauveau  iu  describing  liie pannieulua  eariioms  of  the  horse,  says: 
"This  muscle  has,  besides,  a  very  remarkable  insertion  into  the 
humerus,  which  was  noticed  by  G.  Cuvier  in  his '  Lecons  d'Anatoraie 
compnree,'  and  which  appears  to  have  been  omitted,  at  least  so 
far  ari  Solipeds  are  concerned,  in  every  treatise  on  veterinary 
anatomy.  The  following  is  what  we  have  often  observed  in  this 
respect:  On  reaching  the  posterior  border  of  the  ulnar  mass  of 
muscles,  the  panuiculus  divides  into  two  superposed  layers;  one, 
superticial,  is  carried  to  the  muscles  of  the  anterior  member;  the 
other,  deep,  soon  terminates  by  an  aponeurosis  which  is  united  to 
the  great  pectoral  muscle,  and  is  bordered  at  its  upper  margin  by  a 
s  aponeurotic  band,  which  penetrates  between  the  thorax  and 
muscles  of  the  arm  to  be  fixed  to  the  small  trochanter.'" 


']'he  Comparalivt 
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A  very  similar  arrangement  I  find  to  exist  in  this  fcetal  reindeer, 
but  its  seems  to  me  that  the  dermal  system  can  only  claim  that 
layer  which  is  here  confined  to  the  skin,  and  which  by  its  fascial 
extensions  it  has  the  power  of  twitching  over  the  anterior  and  upper 
part  of  the  chest  and  on  the  fore-limb.  Intimately  connected 
with  this,  and  with  the  great  pectoral  over  which  it  lies,  is,  to  be 
sure,  another  layer  that  here  seems  to  be  entitled  to  rank  with  the 
more  important  muscles  of  the  front  of  the  chest.  It  arises  from 
the  fascia*  over  the  median  line  of  the  sternum,  and  is  closely 
connected  with  the  skin  above,  which  covers  it.  We  find  its  inser- 
tion, however,  not  upon  the  small  trochanter,  but  upon  the  shaft  of 
the  humerus,  at  the  interno-anterior  aspect  of  the  summit  of  its  distal 
third,  above  the  internal  condyle.  Before  arriving  at  the  point  of 
insertion,  the  fibres  of  the  muscle  converge  to  form  a  flattened 
fasciculus,  which  passes  down  between  the  muscles  of  the  arm.  Un- 
doubtedly by  its  contraction  this  muscle  can,  in  connection  with  the 
true  dermal  layer  alluded  to  above,  and  with  which  it  is  associated, 
act  upon  the  skin  of  these  parts,  but  I  am  strongly  inclined  to 
believe  that  it  represents  one  of  the  pectoral  muscles  as  they  have 
been  described  in  the  cat. 

Mivart  in  his  anatomy  of  this  animal,  divides  the  pectoralis  into 
Jive  portions,  and  of  the  insertion  of  the  second  portion  he  says,  '*  It 
is  inserted  into  the  outer  side  of  the  deltoid  ridge  of  the  humerus, 
and  extends  down  (between  the  biceps  and  brachialis  anticus)  to  the 
summit  of  the  lowest  third  of  the  humerus."  In  this  reindeer  the 
outer  margin  of  this  muscle  for  its  proximal  two-thirds  is  attached 
to  the  fascia  dividing  the  muscles  at  the  inner  side  of  the  hrachium. 

It  is  very  evident  that  in  the  adult  this  muscle  will  act  power- 
fully both  on  the  humerus  and  the  anterior  chest  walls,  while, 
when  the  animal  stands  at  rest,  the  action  of  its  more  superficial 
fibres  can  be  made  to  agitate  the  integuments  of  the  parts.  Be  this 
as  it  may,  I  will  not  enter  upon  a  second  description  of  the  muscle 
here,  though  I  think  strictly  speaking  it  should  be  regarded  as  an 
auxiliary  pectoral,  and  not  as  one  of  the  dermal  system  proper. 

Of  Certain  Muscles  of  the  Head. — Considering  the  tender  age  of 
the  subject  before  us,  the  musculature  of  the  ear,  eye,  mouth,  and 
face  is  very  well  developed. 

»  Mivart  St.  Georgk,  F.  R.  S.  The  Cat,  New  York,  1881,  page  146. 
This  work  I  Hnd  to  be  an  exceedingly  useful  one  to  those  engaged  upon  dissections 
of  the  Mammalia. 
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The  myrHJormit  muscle  geenis  to  be  unsually  large,  and  of  an 
irregular  quadrilateial  form.  U  arises  from  the  side  of  the  nnstril, 
and  beiug  tirmly  connected  witli  the  skiu,  its  fibres  descend  down- 
ward and  backward  to  be  lost  in  the  dense  tissues  of  the  upj>er  lip. 

The  orbicularU  orU  is,  m  a  sphincter  of  the  mouth  or  lips,  a  very 
feebly  developed  muscle  here,  and  great  care  ia  required,  to  trai*  Jte 
delicate  fibres  in  the  tissues  where  they  lie  hidden. 

The  levator  labii  auperiorie  alitque  na*i  on  the  other  band  is 
perhaps  the  most  conspicuously  developed  of  all  the  facial  muscles 
in  this  young  deer.  It  iirisefi  from  the  malar  and  superior  masillnry 
bone«,  aud  its  fibres  forming  &  strong  flat  muscle,  pass  directly  for- 
wards, closely  connected  with  the  iiit«gument,  and  above  the 
alveolar  process  of  the  upper  jaw,  to  become  blended  with  the  fibres 
of  the  orbicularis  oris  in  the  upper  lip,  and  are  lust  upon  the  nlu  of 
the  nostril. 

The  orbicjilarig  palpttbrarnm  is  also  pronounced,  but  presents 
us  with  nothing  peculiar,  or  any  marked  departure  from  that  muscle 
as  we  find  it  ainongthe  deer  generally.  I  have,  however,  failed  to 
make  out  satisfactorily  an  oceipito-frovlalU,  a  levator  angiili  ori»,  a 
pyramidaHn,  and  a  number  of  other  less  important  muscles  of  the 
face.  In  the  adult,  where  through  use  they  had  become  more 
elearly  defined,  no  doubt  a  nuinlwr  of  them  could  be  traced,  and  I 
see  that  Professor  Mivart  has  worked  them  out  in  an  admirable 
manner  in  the  cat,  but  they  need  not  further  concern  us  here. 

The  musculature  of  the  eye  and  ear,  is,  considering  the  age  of  the 
specimen,  very  completely  advanced,  and  I  suspect  strongly  developed 
iu  the  case  of  the  former  structure  in  adult  life. 

The  Atlolentea  anriculnm  are  a  handsomely  developed  pair  of 
muscles  that  nearly  meet  each  other  on  the  median  line  of  the  skull 
between  the  external  ears.  By  their  action  these  appendages  of  the 
organ  of  hearing  may  be  powerfully  drawn  toward  each  other. 

A  strong  tygomato-aurieulnrit  is  also  seen  as  we  remove  the 
integuments  of  the  head.  It  arises  ffom  the  lygoma,  and  passing 
backwards  and  upwards  is  inserted  upon  the  outer  aspect  of  the 
pinna. 

Other  representations  of  the  group  of  muscles  that  control  the 
varied  movements  of  the  extenml  ear  are  easily  traced,  and  in  most 
cases  well  defined. 

A  buecinator  can  be  made  out  as  we  trace  its  delicate  fibres  in  the 
sides  of  the  lips,  and  as  far  back  as  the  alveolar  processes  of  the 
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As  usual  in  mammals,  the  masseter  is  divided  in  two  layers,  the 
fibres  of  the  outer  one  passing  obliquely  backwards,  while  those  of 
the  deep  portion  being  more  or  less  vertical. 

The  muscle  arises  from  the  zygoma  for  its  infero-anterior  portion, 
and  from  the  malar  bone.  Passing  down  in  a  way  already  indicated, 
they  become  inserted  into  the  outer  aspect  of  the  ascending  ramus 
of  the  lower  jaw,  completely  filling  the  concavity  there  existing. 

A  temporal  miucle  is  no  larger,  if  as  large,  as  the  masaeter.  Either 
one  fills  the  shallow  temporal  fossa  at  the  side  of  the  skull,  and 
measuring  the  distance  between  their  nearest  points  to  each  other, 
over  the  vault  of  the  skull,  with  a  flexible  tape  measure,  I  find  them 
to  be  separated  by  an  interval  of  seven  centimetres.  The  tendon  of 
a  temporal  is  inserted  as  usual  into  the  coronoid  process  of  the 
mandible,  entirely  upon  its  mesial  side. 

The  pterygoids  are  well-developed  muscles,  but  present  nothing 
worthy  of  especial  note  in  these  fcetal  specimens  of  our  reindeer. 
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NOTICE  OF  BDHE  EHTOZOA. 
BY  PItOP.  JOSEni  LEIDY. 
DUtoma  cr&iium  Ilu'k.     CobbulJ :  Proc,  Linn.  Sac,  ISnu,  vol.  V,  )..  i. 

Mr.  Busk,  an  Etiglisli  surgeon,  in  1843  aiiDounced  the  occurrence, 
in  the  intefltine  of  a  Lascar  or  Hindoo  seaman  wLo  died  in  Loiiiioii, 
of  a  large  species  of  Fluke  for  whicb  he  suggested  t  lie  name  of  Di»- 
toma  cra»iiiM.  Fourteen  specimens  obtained  ranged  from  4  to  6 
cm.  long  by  1"7  to  2  cm.  broad.  Tbe  same  parnHite  has  since  been 
reported. as  occurring  in  Chinese  and  in  Europeans  living  in  China.' 
In  our  Proceedings  for  1873,  p.  364,  I  gave  notice  of  a  specimen 
from  a  Chinese  boy,  which  I  then  supposed  to  he  a  larger  individ- 
ual than  usual  of  the  more  common  I),  hepatieum. 

On  several  occasions  I  have  had  the  op|M>rtUDity  of  examining 
Bome  large  Flukes  from  the  liver  of  our  Deer,  CerviM  Virgitiiatuu, 
and  the  Domestic  Ox,  which  appear  tjj  be  identical  with  the  D. 
erwxiiiii.  The  specimens  preserved  in  alcohol,  and  submitted  to  me, 
ore  as  follow  ; 

Six  individuals,  obtained  from  the  liver  of  a  Doe,  in  the 
Adirondack  Mis,  of  New  York,  by  Dr.  B.  A.  F.  Penrose.  These 
range  from  5  to  6  cm.  long  by  1'5  tff 25  cm.  broad,  and  I'o  to  25 
mm.  thick. 

Three  Individuals  from  the  liver  of  a  Calf,  at  Hot  Springs,  Ark., 
obtained  by  Dr.  G.  W.  Lawrence.  The  specimens  much  contracted 
and  hardened  by  strong  alcohol,  measure  35  cm.  long  by  2  to  2-4 
cm.  broad.  An  imperfect  one  is  from  3  to  4  mm.  thick  at  the 
broken  border;  white  for  half  the  thickness  dorsally  and  black 
ventrally. 

Two  individuals  recently  received  from  Texas,  from  Dr.  M.  Fran- 
cis, Veterinary  Surgeon,  who  writes  that  the  monster  Flukes  occur 
there  in  cattle  in  limited  number,  "  in  the  liver-tissue  and  not  in 
the  bile-duets  like  the  DUtoma  hepatieum.  The  specimens  measure 
3-5  and  4  cm.  long  by  2  and  2-5  cm.  broad. 

The  Flukes  from  all  ihree  hosts  accord  in  character  except  size, 
and  in  many  ix)ints  appear  closely  related  with  the  D.  hepatieum. 
They  are  elliptical  in  outline  and  of  greater  proportionate  breadth 
than  in  the  latter.  The  oral  pole  is  conical  but  not  abruptly  pro- 
longed as  in  that  species.     The  caudal  pole  is  broadly  rounded  and 
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entire  or  medially  slightly  emarginate.  The  dorsal  surface  is  con- 
vex, smooth  and  cream-colored  ;  the  ventral  surface  flat  or  slightly 
concave,  minutely  granulate  or  brownish  margined  with  black,  due 
to  the  vitelline  organs  shining  through.  The  oral  and  ventral  acet- 
abula  are  from  4  to  5  mm.  apart ;  the  former  oral  about  1*5  mm. 
wide  ;  the  latter  slightly  larger.  Genital  aperture  midway  between 
the  acetabula.  Penis  in  some  individuals  exserted  as  a  short  tort- 
uous papilla.  The  sides  of  the  body,  extending  from  near  the 
head  to  the  tail,  occupied  by  intensely  black  dendritic  vitelline 
organs.  The  body  is  less  tenacious  than  in  D.  hepaticiimj  is  soil 
and  easily  broken. 

Accompanying  the  monster  Flukes  from  Texas,  were  eighteen 
specimens  of  the  ordinary  Liver-Fluke,  Distoma  hepaticum,  up  to 
3*5  cm.  long  by  9  mm.  broad,  which  Dr.  Francis  observes  are  very 
destructive  to  Cattle  and  Sheep  in  some  parts  of  Texas. 

The  facts  related  of  the  recent  occurrence  of  the  large  Fluke  in 
the  Deer  and  Ox,  in  different  portions  of  the  United  States,  would 
impress  one  with  the  idea  that  the  parasite  is  common  with  us,  but  in 
view  of  its  conspicuous  character  and  its  not  having  been  previously 
noticed  such  is  probably  not  the  case.  May  there  be  any  relation 
between  the  occurrence  of  thej)arasite  in  this  country  and  the  influx 
of  a  Chinese  population?  The  facts  seem  curiously  coincidental 
with  the  flrst  discovery  of  Trichina  in  man  in  England  and  its  sub- 
sequent discovery  in  the  hog  in  this  country.  The  Guinea- worm  is 
believed  to  have  been  introduced  into  tropical  America  with  the 
Negro  from  Africa. 

Bcleroitomum  armatum  Rudolphi,  var.  major  Diosing :  Syot.  Helm.  II,  304. 

Dr.  Edward  Landis  recently  submitted  to  my  examination  three 
worms  found  coiled  in  as  many  thick-walled  cysts,  in  the  lung  of  a 
Horse.  These  appear  to  me  to  be  the  larger  variety  of  the  Scleros- 
tomum  armatumy  usually  found  occupying  the  intestines  of  the  same 
animal.  The  specimens,  all  females,  are  from  25  to  30  mm.  long 
by  1*5  mm.  thick  at  the  fore  part.  The  body  is  robust,  cylindrical, 
more  tapering  behind,  brownish-red,  annularly  striate ;  head  dome- 
like, defined  by  an  annular  stria ;  mouth  large,  surrounded  by  a 
prominent  annular  lip  marked  by  eight  radii ;  tail  short,  conical, 
obtuse. 
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AtCMil  UlonTi  Dujftrdm:    Hi».  Nnt.  doa  nclmimhcB,  1S45,  331.      Loid;:  Proc 
A.  N.  S.  l8iA,  51. 

Asiarii  alUniiala  Molin  :  Prod,  faunae  helminlh.  vcneUe,  1860,  283. 
Ascaris  rubttunda  SchnydcT  :  Mont^.  T.  Ncmalodon,  186S,  42., 

From  the  sUimaeb  of  a  Pytboii,  P.  molitrua,  which  receiHly  died 
in  our  Zoological  Gardcu,  Dr.  John  L.  Hntch  obtained  a.  large  mass 
of  translucent  red  and  green  worm?,  which  were  submitted  to  my 
ex  ami  nation.  These  appear  to  be  the  Aicarit  anoura  of  Dujardin, 
Buhsequently  described  under  other  names  by  Molin  and  Sohnyder. 
The  worniB  for  the  most  part  penetrated  the  receeses  of  three  larger 
tumefactions  of  the  mucous  membnme  of  the  stomach.  The  greater 
number  of  the  worms  were  immature,  translucent,  of  a  blood-red 
color,  with  a  darker  intestine  ahiuiug  through,  and  ranging  from 
6  to  7  cm.  long  by  about  0'6  mm.  thick.  The  mature  females 
ranged  from  10  to  20  cm.  long  by  ]'6  to  2'5  mm.  thick.  The  males 
ranged  from  7  to  16  cm.  long  by  0875  to  2  mm.  thick. 

The  body  of  the  worms  was  most  narrowed  in  advance,  from  pale 
red  to  nearly  colorless  in  the  largest  and  deeper  to  blood  red  in  the 
smaller  ones;  with  the  intcstiae  shining  through  of  variable  pea 
green  to  greenish -brown  and  dark  brown  In  the  latter,  and  with  ihe 
tortuous  ovaries  and  testes  milk  white.  Cephalic  extremity  lighter 
colored,  strongly  tapering  and  with  distinctly  trilobate  mouth. 
Tail  very  short,  conical,  the  length  about  ef|ual  the  breadth  at  base. 
The  male  of  more  slender  proportions,  with  the  caudal  end  incurved 
and  the  tail  more  pointed,  with  a  row  on  each  side  of  ten  preanal 
papill;e,  one  on  each  side  of  the  anus  and  two  rows  of  two  on  each 
side  of  the  tail.  Spibulea  of  the  penis  long,  linear,  curved  and 
equal.     Pharynx  long,  cylindrical  clavate;  rectum  very  short. 

Worms  closely  agreeing  with  those  of  the  Python  I  have  observed 
from  two  of  our  common  snakes,  the  Hog-nose  Snake,  Helerodon 
plalyrkinus,  and  the  other,  from  the  accompanying  description, 
supposed  to  be  the  Milk-snake,  Ophibolwi  trianfftUta.  A  [wrtion 
of  the  stomach  of  the  latter,  preserved  with  the  worms,  siiow  ihem 
to  have  the  same  habits  as  those  of  the  Python  ;  partially  occupy- 
ing the  recesses  of  a  tumefaction  of  the  mucous  membrane. 
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NOTE  ON  ME80Z0IC  KAMMALIA. 
BY   O.   C.   MARSH. 

I  have  recently  received  from  Prof.  H.  F.  Osbom  a  pamphlet 
entitled  "  A  Review  of  the  Cretaceous  Mammalia/*  which  is  intended 
as  a  criticism  on  two  of  my  papers,  and  is  the  latest,  addition  to  his 
publications  on  Mesozoic  mammals.  This  review  contains  no  new 
facts,  and  is  mainly  an  application  of  the  author's  theories,  which 
may  in  part  prove  to  be  true,  but  at  present  are  without  substantial 
basis.  To  attempt  to  refute  all  the  assumptions  he  makes  would 
involve  a  long  discussion  of  known  Mesozoic  mammals,  and  take 
time  from  more  important  work.  A  brief  notice  of  a  few  points, 
therefore,  must  suffice  for  the  present. 

The  author  of  this  review  has  never  collected  any  Mesozoic 
mammals,  has  no  specimens  of  the  kind,  and  has  only  seen  a  part  of 
those  belonging  to  others,  who  have  shown  them  to  him  as  a  matter 
of  courtesy,  in  some  cases  even  when  an  investigation  was  intended 
or  in  progress.  Of  more  than  a  thousand  specimens  of  Cretaceous 
mammals  on  which  my  investigations  are  based,  he  has  not  seen  a 
single  one,  and  no  others  are  known  except  a  few  fragments.  Of 
several  hundred  specimens  of  Jurassic  mammals  which  I  have 
secured  in  the  West,  he  has  seen  perhaps  one-tenth,  while  of  other 
Mesozoic  mammals  from  this  country,  he  cannot  have  seen  in  all 
more  than  a  half  dozen  specimens. 

Prof.  Osbom 's  qualifications  for  discussing  Cretaceous  mammals 
may  be  fairly  judged  from  his  papers  on  other  Mesozoic  mammals. 
One  or  two  examples  will  make  this  evident. 

He  began  this  work,  in  1886,  by  describing  two  specimens  of 
Dromaiherium  Emmons,  and  making  a  new  genus  of  one  of  them, 
on  insufficient  grounds.  He  criticised  Emmons'  work,  especially 
one  figure,  but  this  he  subsequently  modified.  His  own  figures  of 
one  of  tliese  fossils  agree  neither  with  each  other  nor  with  the  spec- 
imen, as  a  recent  comparison  shows. 

He  next  turned  his  attention  to  the  Mesozoic  mammals  in  the 
British  Museum,  beginning  with  Tritylodon,  described  and  figured 
by  Owen.  Again  Prof.  Osborn  did  not  agree  with  the  original 
authority,  but  announced  that  a  point  of  "  remarkable  interest" 
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hiid  not  been  appreeiated  by  Owen,  namely,  a  targe  parietal  foru- 
men,  showing  that  "  tiie  priinilive  Mammalia,  of  this  family  at 
least,  had  a  pineal  eye  of  some  functional  size  and  value,"  which 
fact  "  adds  to  the  rapidly  accumulating  evidence  for  the  reptilian 
ancestry  of  the  niamraala."  A  reference  to  the  specimen  itself 
proved  thnt  there  was  no  foundation  fur  the  announcement,  and 
Prof.  Osborn  has  since  in  part  corrected  it,  (Science,  vol.  is,  pp. 
92,  114  and  538, 1887.) 

The  results  of  Prof.  Oeborn's  further  study  of  the  Mesozoic  mam- 
mals in  the  British  Museum  were  not  considered  important  hy 
some  of  the  best  authorities  there,  and  some  of  his  observations  they 
disproved,  in  my  presence,  by  referring  to  the  fossils  themselves. 
His  figures  of  these  specimens,  moreover,  are  not  accurate,  and  in 
some  cases  are  misleading,  as  a  single  example  will  show.  In  his 
Mesozoic  Mamiyalia,  Plate  VIII,  he  gives  a  new  figure  of  the  type 
of  Phasciilotherium,  but  a  comparison  with  the  original  specimen 
shows  that  this  figure  is  erroneous  in  at  least  four  important  points ; 
namely,  the  first  incisor;  the  crown  of  the  last  molar,  which  is 
wanting  in  the  specimen  ;  the  positions  of  the  dental  foramen  and 
of  the  mylohyoid  groove.  His  method  of  regarding  different  isolated 
specimens  as  identical,  and  making  a  "  composite"  drawing  of  them 
as  representing  a  single  ly[»e,  has  led  him  into  serious  errors.  This 
method,  which  belongs  rather  to  metaphysics  than  to  natural  science. 
Prof.  Osborn  has  again  used  in  the  present  review,  and  with  no 
better  results. 

This  long  review  purports  to  discuss  my  first  and  second  pajiers 
on  Cretaceous  mammals.  The  first  thing  that  strikes  the  careful 
reader  is  the  title  he  gives  to  these  papers.  My  own  title  was  a 
simple  one,  "Discovery  of  Cretaceous  Mammalia,"  and  it  is  only 
fair  to  expect,  in  an  elaborate  review,  that  the  title,  at  least,  will 
he  correctly  quoted.  Instead  of  this.  Prof.  Oslxirn  has  added  two 
other  words,  giving  it  a  different  meaning  and  quoting  it  as: — 
"The  Discovery  of  the  C:etaceou8  Mammalia."  He  read  this 
review  in  no  less  than  three  different  cities,  and  published  an 
abstract  elsewhere,  yet  apparently  had  no  time  to  read  my  title  of 
four  words  carefully  enough  to  quote  it  correctly.  A  small  matter, 
perhaps,  but  proof  positive  of  careless  work. 

The  next  point  to  be  noticed  is,  that  my  order  Allotheria  is  rejected 
as  not  having  been  defined,  and  a  Inter  term,  Multitubercvlato, 
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Osborn  is  incorrect,  as  my  order  was  defined  when  proposed  in  1880 
(Am.  Jour.  Sci.,  vol.  xx,  p.  239).  The  cumbersome  term,  Multir 
tuherculata,  was  not  defined  when  proposed  by  Cope  in  1884,  but 
Prof.  Osborn  kindly  attempted  this  in  1888.  His  definition,  un- 
fortunately, does  not  include  some  characteristic  forms  of  the  group, 
but  takes  in  accurately  the  genus  Mastodon,  although  this  great 
Proboscidian  can  hardly  be  considered  a  Marsupial. 

By  way  of  instruction.  Prof.  Osborn  indicates  what  he  terms  "  the 
main  characters  of  the  dentition  of  the  Mesozoic  mammals  in  general, 
and  some  characters  which  enable  us  to  distinguish  between  the 
teeth  of  mammals  and  those  of  reptiles  and  fishes."  This  is  a  most 
promising  statement,  but  loses  some  of  its  force  when  we  find  that  it 
has  not  saved  him  from  precisely  these  mistakes,  either  in  his  previous 
papers  or  in  the  present  review,  as  I  show  later. 

He  is  scarcely  more  fortunate  in  his  announcement  of  what  he 
regards  as  the  well-known  characters  of  the  teeth  of  one  group,  the 
Alloiheria.  I  have  probably  seen  all  the  Mesozoic  mammals 
examined  by  Prof.  Osborn  in  Europe,  and  likewise  quite  a  number 
of  others,  including  the  type  ofStereognathis,  He  is  certainly  wrong 
in  several  of  his  main  conclusions,  and  in  others  there  are  many 
facts  against  him. 

A  more  correct  restatement  of  some  of  the  characters  of  this  group 
would  be  as  follows : 

(1.)  No  true  Plagiauladdce  are  known  with  three  rows  of 
tubercles  on  the  upper  molars. 

(2.)  No  Alloiheria  are  known  with  certainty  to  have  three  rows 
of  tubercles  on  the  lower  molars. 

A  careful  study,  moreover,  of  the  known  specimens  of  the  true 
PlagiauUieid(z  would  have  shown  him  the  strong  probability,  at 
least,  that  the  genus  Bolodon,  which  he  makes  the  type  of  a  dis- 
tinct family,  is  based  on  the  upper  jaws  of  Plagiaulax ;  also,  the 
probability,  as  I  have  before  suggested,  that  the  type  of  Stereo- 
gnathuSy  of  which  he  makes  another  of  his  numerous  families,  is  an 
upper  jaw,  although  described  as  a  lower  one. 

Bearing  in  mind  these  points.  Prof.  Osborn's  main  criticisms  are 
seen  to  be  without  foundation,  and  the  errors  largely  his  own.  By 
substituting  theory  for  the  actual  study  of  well-preserved  specimens, 
he  has  placed  on  record  the  fact  that  he  seems  unable  to  tell  upper 
from  lower  teeth  in  Mesozoic  mammals,  or  the  teeth  of  reptiles 
and  fishes  from  those  of  mammals. 
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There  is  now  conclusive  evidence  th»l  tlie  Cretaceous  molar  teeth 
with  three  rows  of  creecents  belong  to  the  upper  series,  as  I  de- 
scribed them.  Prof.  Osborn's  refereuce  of  these  to  the  lower  jaw  is 
based  merely  on  theory  with  only  conjecture  to  support  it.  The 
same  fundamental  error  runs  through  moat  of  hia  review,  and  meas- 
ures the  value  of  his  criticiani. 

Another  UiiforCuoate  error  of  Prof,  Osbom  was  mistaking  the 
tooth  of  a  Cretaceous  reptile  for  a  premolar  of  &  mammal,  and  not 
only  describing  aud  iiguriug  it  as  such,  but  making'  this  a  basis  for 
using,  even  iu  this  review,  a  generic  name  {itenucohtus)  against 
well-known  laws  of  nomenclature.  This  supposed  premolar  he  fig- 
ured and  described  iu  his  Mesozoic  Mammalia,  p.  218,  and  has  else- 
where strongly  defended  its  mammalian  character.  There  is  not  a 
particle  of  evidence  of  this,  as  every  one  familiar  with  similar  spec- 
imeus  knows. 

Notwithstanding  this  mistake,  Prof  Osborii  ventures  to  assert 
in  this  review,  that  a  tooth  which  I  described  and  figured  as  a  molar 
of  a  mammal,  Slagodoii,  has  but  a  single  fang,  does  "not  re^mblc 
the  teeth  of  any  known  mammal,"  aud  that  the  genus  was  "founded 
upon  reptilian  or  ichthyojisidai)  teeth."  I  distinctly  stat«d  that 
this  toolh  has  two  faugs,  and  the  bases  of  these  were  indicated  iu 
one  of  my  figures.  Moreover,  several  well-preserved  specimens, 
since  obtained,  show  two  distinct  roots  and  other  features  which 
prove  these  teeth  mammalian  beyond  doubt. 

In  his  Mesozoic  Mammalia,  p.  '221,  Prof.  Osborn  describes  aud 
figures  as  a  premolar  a  specimen  which  is  now  almost  certainly 
known  to  pertain  to  a  fish,  and  not  to  a  mammal.  I  have  a  very 
similar  sj>ecimen  from  the  same  locality,  which  is  pronounced  the 
same  si>ecies  by  those  who  have  examined  both.  This  I  purchased 
many  years  ago  of  a  well-known  collector  in  Stuttgart,  who  called 
it  a  mammal  tooth.  When  investigatiug  Mesozoic  mammals  later, 
I  examined  this  specimen  with  care,  and  found  it  to  be  made  up  of 
two  portions  of  fish  teeth  (Hybodus)  neatly  cemented  together, 
making  four  cones  on  a  quadrate  base,  as  in  the  fossil  Prof.  Obsorn 
described.  A  friend  who  saw  my  sjiecimen  has  since  sent  me  from 
Euro|>e  drawings  of  a  third  supposed  mammal  tooth  from  the  same 
locality  (Diegerloch),  which  he  considers  the  same  as  mine.  The 
drawings  are  characteristic,  and  indicate  another  specimen  of 
apparenlly  the  same  sort.     Others  are  prohably  in  e.tistence,  as  the 
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demand  for  Mesozoic  mammals  is  great,  and  the  supply  has  hitherto 
been  limited. 

One  or  two  points  more  should  be  mentioned  about  Prof.  Osborn's 
work  on  Mesozoic  mammals ;  namely,  his  replacing,  on  insufficient 
grounds,  scientific  names,  especially  those  of  families  and  genera,  by 
other  names  of  his  own  ;  also,  using  the  figures  of  other  authors  with- 
out the  usual  credit.  As  an  example  of  the  latter,  I  may  cite  this 
use  of  no  less  than  five  of  my  figures  of  Jurassic  mammals,  in  his 
memoir  on  Mesozoic  Mammalia. 

Prof  Osborn  in  his  review  alludes  to  "  the  extremely  complex  and 
confusing  dentition  "  of  some  Mesozoic  mammals,  and  of  the  truth 
of  this  statement  his  own  papers  afford  many  illustrations  besides 
those  here  mentioned.  What  this  perplexing  subject  really  needs, 
however,  is  more  facts  and  less  theory.  Believing  this,  I  have 
endeavored  to  secure  new  facts  by  long  and  laborious  explorations, 
hoping  in  this  way  to  clear  up  some  of  the  confusion  which  so 
puzzles  fireside  haturalists.  The  1,500  specimens  of  Mesozoic 
mammals  I  have  thus  secured,  fragmentary  though  most  of  them 
are,  will,  I  trust,  prove  of  some  service  in  this  work,  although  their 
full  investigation  has  been  delayed  by  other  duties. 

No  one  who  has  earnest  work  to  do  can  afford  to  spend  time  in 
the  ungracious  task  of  pointing  out  errors  in  the  work  of  others. 
For  this  reason  I  have  hitherto  said  nothing  about  Prof  Osborn's 
papers  on  Mesozoic  mammals,  intending  to  wait  until  my  own  mem- 
oir, for  which  I  have  collected  so  much  material,  should  make  it 
my  duty  to  review  the  whole  subject.  The  injustice  of  his  criticism 
on  my  preliminary  work  while  in  progress  made  a  brief  reply  nec- 
essary ;  the  full  discussion,  I  must  still  reserve  for  my  memoir. 
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FOSSIL  FAim&S  IN  GEITTSAL  IOWA. 


Since  the  appearance  of  preliminary  statement  on  the  Lower 
Coal  Measures  of  Central  Iowa'  Mime  time  ngo,  considerable 
additional  material  has  been  obtained,  which  presents  some  instruct- 
ive oonHlilcrationn  concerning  the  di^tribntiou  of  ancient  life  through 
tliat  region.  In  the  article  alluded  to  thirtj-6ve  genem  and  nenrljr 
sixty  species  are  mentioned.  The  present  paper  increases  these 
figures  to  51  and  84  reapectively.  There  still  remain  many 
forms  not  yet  sufficiently  worked  out  for  incorporation  here.  The 
interest,  however,  lies  not  so  much  in  the  numerical  increase  of  the 
species  discovered,  as  in  the  information  imparted  in  regard  to  l>oth 
the  geologic  and  geographic  range  of  the  various  typei"  within,  and 
without,  the  limits  of  thestal«;  and  in  the  exhibition,  in  many 
forms,  of  structural  features  which  have  hitherto  been  more  or  leas 

A  recent  geological  reconnaissance  of  the  locality  has  disclosed  a 
large  number  of  stations  where  animal  life  was  at  one  time  very 
prolific.  Several  new  horizons  have  been  definitely  made  out,  on 
account  of  which  the  distribution  in  time  of  the  various  forms  is 
capable  of  being  traced  with  greater  accuracy  than  has  hitherto 
been  possible. 

lu  the  earlier  studies  relating  to  the  fanna  of  the  Des  Moines 
Coal  Measures  three  striking  facta  were  emphasized  in  particular. 
These  may  be  summarized  as  follows : 

(1.)  In  those  zoological  groups  having  an  optimum  habitat  ma- 
rine, there  was  not  only  a  fewness  of  species  but  also  an  extreme 
paucity  of  individuals. 

(2.)  The  Brachiopods,  though  well  represented  in  both  genera 
and  species,  were  not  as  proportionately  abundant  as  might  be  ex- 
pected when  it  is  remembered  that  this  type  of  life  had  now  nearly 
reached  its  greatest  expansion  and  culmination. 

(3.)  Tliefaunawas  predominantly  moUuscan — more  than  three- 
fourths  of  the  entire  number  of  species  being  gasteropods  and  1am- 
cllibranchs. 

The  Inter  observations  fully  corroborate  the  suggestions  pre- 
V  iniule  and  add  further  testimony  as  to  the  correctness  of  ihe 


1891. J  NATURAL  SCIENCES  OF  PHILADELPHIA.  243 

Before  passing  to  specific  considerations,  a  brief  sketch  of  the 
stratigraphy  is  perhaps  necessary  for  a  better  understanding  of  the 
relations  of  the  several  faunas  of  the  different  horizons.  A  some- 
what detailed  section  of  the  rocks  as  exposed  at  the  locality  in 
question,  is  represented  in  the  subjoined  scheme : 

General  Section  of  Rocks  at  Des  Moines. 

Feet.     In. 

26.  Variegated  clayey  shales,       .....  13 
25.  Blue  limestone,  nodular,  impure,  weathering  brown  (F),    0      8 

24.  Variegated  shales, 8 

23.  Bituminousshales,  with  concretionary  masses  below  (F),  3 

22.  Coal, 2 

21.  Light  yellow  and  drab  shales        ....  7 

20.  Variegated  clayey  shales 4 

19.  Nodular  limestone,  earthy,  passing  in  places  into 

marl,  highly  fossiliferous  (F),             ...  06 
18.  Light  colored  and  variegated  clay-shales,      .        .  5 
17.  Impure  limestone,  like  No.  19,  but  not  so  fossilifer- 
ous (F),    0     10 

16.  Light  colored,  clayey  shales,  ....  5 

15.  Soft  micaceous  sandstone,  concretionary  in  places, 

and  passing  into  sandy  shales  elsewhere,    .        .  25 

14.  Light  colored  shales, 4 

13.  Impure  coal, 2 

12.  Light  and  dark-colored  clav-shales,       ...  20 

11.  Bituminous  shales,  highly  fossiliferous  (F.),  .  0      8 

10.  Coal, 2 

9.  Fire  clay, 1 

8.  Variegated  and  sandy  shales,        .        .         .         .  15 

7.  Sandstone,  massive, 6 

6.  Coal,  4 

5.  Fire  clay,  2 

4.  Variegated  shales,  sandy  in  places,        ...  30 

3.  Bituminous  shales  (F.), 5 

2.  Coal,  5 

1.  Fire  clay,  1 

The  beds  above  number  15  have  been  referred  to  the  middle  coal 

measures  by  St.  John.    They  carry  three  thin  bands  of  blue  earthy 

limestone,  nodular  or  fragmentary  and  weathering  brown.     Usually 

fossils  are  to  be  found  in  them,  often  quite  abundantly.      About  a 

score  of  species  have  been  thus  far  recognized  from  these  layers. 

These  calcareous  bands  are  quite  persistent  over  a  wide  area.     The 

lower  two  are  only  five  or  six  feet  apart,  while  the  third  is  about 

twenty-five  feet  higher.    The  clayey  material  between  them  appears 


Produclus  semireliculalus  Mnnia. 
ProdudusmurLcatusN.  &  P. 
Produelus  con  il-Qib. 
Prod ud us  coslsia  Sowerby. 
Spitifeta  lincio  Marliii. 
Spirifeni  cuneiata  Mnriin. 
SpirifcTi.  planoconvexi  ShuniDtd. 
SpiiiferH  ken  tuck  etisis  Shuinard. 
Slreplorliynchus  creniilria  Phillips. 
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W  decrease  in  thickness  towards  tlie  south  westward.  The  triple 
calcareous  bed  exposed  at  the  water's  level  on  the  Raccoon  river  at 
Commerce,  eight  miles  from  Des  Moines  may  possibly  repreaeut  the 
three  bunds.  At  that  place  they  are  only  a  few  inches  apart.  In 
the  immediate  vicinity  of  Des  Moinea  the  fallowing  species  have 
been  obtained  from  these  layers.  It  is  to  be  noted  that  they  are  all 
typical  marine  forms  ;  and  that  nearly  all  of  them  also  occur  in  the 
dark  shales  of  the  lower  coal  measures,  as  bas  already  been  fully 
Bhown  elsewhere,  but  their  miiubers  and  distribution  in  the  lower 
boriKoiis  are  very  limited. 
Rliomljopora  lepidodendroides  Meek. 
LophophjiUom  prolilicum  McC. 
Cyathophyllum  lorquium  Owen. 
Eupachycrinus  cragini  M.  Si  W. 
Synoeladia  biserialis  Swallow. 
ChonriMflemingiN.&P. 
ChoDcles  mesoloba  N.  &  P. 
RhynchoncllB uia  Marcou. 
Reliia  mormoni  Miircou. 
Alhyris  a  1^  en  tea  (Shepard.) 

The  Middle  Coal  Measures  at  Des  Moines  cannot  be  well  sepa- 
rated from  the  lower  member,  and  the  hitherto  recognized  line  of 
demarkation  is  perfectly  arbitrary.  At  beat  the  group  is  of  very 
doubtful  utility.  The  thickness  of  the  strata  referred  to  the  Mid- 
dle Coal  Measures  in  Iowa  is  in  reality  coiisidenihly  lesj^  than  waj^ 
at  one  time  snp]>osed  ;  while  the  vertical  extent  of  the  Lower  Coal 
Measures  has  been  found  to  be  very  much  greater  than  it  was  regarded 
by  White  and  others,  who  placed  it  at  about  two  hundred  feet. 

A  carefully  made  section  was  recently  constructed  along  the  line 
of  the  Des  Moines  River  from  Harvey  in  the  east-central  part  of 
Alurioii  county  to  Des  Moines  and  from  the  latter  [)lace  to  De  Soto 
alongthe  Riiccoon  river — a  distance  of  sixty-five  miles.  The  detail 
of  the  strata  from  the  top  of  the  St.  Louis  limestone  to  the  base  of  the 
Up|ier  Coal  jMeasu  res  have  thusbeen  rather  minutely  worked  out  across 
that  portion  of  the  state  referred  to.  In  addition  a  large  number 
of  fossils  were  obtained  trom  the  several  horizons,  so  that  the  verti- 
cal distribution  of  a  large  ntimber  of  species  was  accurately  deter- 
mined within  the  limits  of  the  region  passed  through.  That  part 
of  the  section  in  tlie  immediate  vicinity  of  the  capital  city  of  Iowa 
received  particular  attention  with  reference  to  the  faunal  zones. 

It  is  to  be  noted  that  in  the  Lower  Coal  Measures  of  the  region 
there  i*  a  marked  alweuce  of  calcareous  layers  and  for  this  reason 
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marked.  The  sandy  material  is  also  rather  limited ;  and  in  it  occur 
no  organic  remains  except  those  of  a  few  plants.  Argillaceous 
deposits  make  up  by  far  the  greatest  proportion  of  the  formation. 
The  clay-shales  are  ashen,  drab  or  black  in  color;  sometimes  also 
red,  yellow  and  blue.  The  light-colored  shales  are  for  the  most 
part  unfossiliferous,  though  occasionally  fern  impressions  and  casts 
of  Lepidodendron  roots  are  found.  The  dark  colored  bituminous 
varieties  on  the  other  hand  are  not  unfrequently  abundantly  charged 
with  fossils.  As  it  has  been  shown  elsewhere  the  coal  of  Central 
Iowa  is  deposited  in  numerous  lenticular  masses  of  greater  or  less 
extent.  These  beds  may  have  a  horizontal  measurement  from  a  few 
hundred  yards  to  several  miles.  Usually  a  black  shale  of  a  few 
inches  or  a  few  feet  in  thickness  immediately  overlies  the  coal  basins. 
It  is  these  particular  layers  that  are  most  highly  fossiliferous.  In 
many  cases  brilliant  pyrite  has  replaced  the  hard  parts  of  the  fossils ; 
but  in  others  the  calcareous  matter  has  remained  perfectly  preserved, 
the  pure  white  shells  forming  a  striking  contrast  with  the  black 
matrix. 

Fuinlina  oylindrioa  Fibber. 

Fuiulina  cylindrica  Fisher,  1837:  Oryct.  du  Gouv.  de  Moscou,  p.  126,  pi. 
xviii,  figs.  1-5. 

Fusulina  cylindricaOyfiCTty  1852:  Geol.  Sur.  Wise.,  Iowa  and  Minn.,  p.  130. 

Fusulina  cylindrica  Meek.  &  Hay  den,  1859:  Proc.  Acad.  Nat.  Sci.,  Philada., 
p.  24. 

This  is  the  first  recognition  of  protozoan  remains  in  the  Lower 
Coal  Measures  of  Des  Moines.  Their  occurrence  thus  far  has  been 
confined  to  a  single  horizon,  which  is  just  below  the  lower  member 
of  the  so-called  middle  section  of  the  Iowa  Upper  carboniferous. 
The  species  is  very  widely  distributed  both  in  time  and  space,  in 
consequence  of  which  many  varietal  phases  would  be  expected. 
There  is,  therefore,  apparently  very  good  grounds,  as  has  been  sug- 
gested by  White,  for  regarding  the  various  forms  described  as  Fubu- 
Una  depressa,  F,  ventricosa,  F.  robusta,  F,  gracilis,  etc.,  identical 
with  Fisher's  species  ;  the  slight  alleged  differences  being  due  rather 
to  local  variations  in  environment  than  to  specific  differentiations. 

Arohaooidarif  edgareniii  Worthen  A  Miller. 

Archaocidaris  edgarensis  Worthen  &  Miller,  1883  :  Gcol.  Sur.  Illinois,  vol.  VII, 
p.  837,  pi.  XXX,  fig.  15. 

A  few  primary  spines,  which  correspond  in  all  particulars  with 
those  noted  by  Worthen  and  Miller  from  the  Ufiper  Coal  Measures 
of  Edgar  county,  Illinois,  have  been  obtained  in  concretionary  lay- 
ers overlying  a  coal  seam  near  the  upper  part  of  the  Lower  Coal 
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division.  The  echinoid  remains  from  the  Upper  Carboniferous  of 
America  are  exceedingly  meagre,  aud  much  additional  material  is 
needed  for  comparative  sliidiea.  The  urchins  of  the  Lower  Carbon- 
iferous are  much  more  satisfuctory,  but  tlie  great  richness  of  the 
crinoldnl  faunas,  that  are  always  associated,  has  usually  caused 
them  to  be,  for  the  most  part,  overlooked. 

As  might  be  readily  inferred,  the  remains  of  eofiinoderms  are  of 
rare  occurrence  in  a  locality  having  the  lit  ho  logical  characters  such 
as  are  presented  in  tlie  district  under  consideration.  Previous  to 
the  present  announcement,  the  only  known  fossils  of  this  group 
were  a  few  segments  of  the  stem  and  several  brachial  plates  of  Eu- 
paehyerinm.  The  latter  were  highly  nodoae  hut  the  nodosity  was 
not  extended  into  such  long  spines  as  in  E.  eragini  which  was  found 
in  limestone  bands  at  the  base  of  the  Middle  Coal  Measures  of  the 
same  locslitv. 


,ka,  p.  60.  t.  iv,  figs. 
,   Nebraska,  p.  171,  pi.  '\y,  fig. 


Ohaastsi  lBTi«  Keyw. 

a-ettirs g/aira  f^etmu.  \%i^  :    Curb. 
16-18.      (Not  Hall,  1«,7.) 

Chenrlis glabra  Meek,  1873:    U.  S.  Geol.   Sur„ 
10  i  and  pi.  Vill.  figs.  tW,  8ti. 

Chm,lnlax-is  Keyes,  18S8:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  220,  pi.  xii, 
figs.  ^1,  3b. 

CAaaetes gtinitsiainu  Miller,  ISOO :  N,  A.  GmI.  and  Hilic.  p.  S:i9. 

In  the  original  diagnosis  of  Ch.  IcevU  the  statement  was  made 
that  it  W.13  probalily  the  sjinie  shell  as  was  described  by  Geinilz  as 
Ch.  glabra  from  the  Upper  Coal  Measures  of  Nebraska.  At  that 
time  comparisons  could  not  be  made  to  establish  the  identity  of  the 
two  forms  with  any  degree  of  certainly.  The  evidence  now  at  hand, 
leaves  little  room  for  doubt  in  this  respect.  Geinitz's  name,  how- 
ever, had  l>een  preoccupied  by  Hall  in  1857  for  a  species  from  the 
Up]>er  Helderberg.  Ch»ntte»  larvis  being  the  next  available  term 
must,  therefore,  be  adopted  ;  though  Miller  has  more  recently  pro- 
posed the  name  Ch.  geinihianm  for  the  same  shell,  which  title, 
of  course,  must  be  regarded  as  a  synonym. 

Since  the  discovery  at  Des  Moines  of  the  eight  specimens  used 
in  the  original  description  large  numbera  of  this  species  have  been 
found  near  the  same  locality,  scattered  through  a  bed  of  bituminous 
shale  fifteen  feet  in  thickness.  These  are  associated  with  its  near 
congener  Ch.  meaoloba.  The  difference  between  the  two  species,  as 
pointed  out  in  the  temarks  accompanying  the  description  of  Ch. 
/avis,  holds  gooil  throughout  the  entire  series  collected. 
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been  suggested  that  these  shells  are  merely  water-worn  individuals 
of  other  species.  This,  however,  does  not  appear  to  be  the  case, 
since  large  numbers  of  Ch.  IcevU  and  Ch.  mesoloba  are  found  inti- 
mately associated ;  and  in  the  latter  the  radiating  striae  are  very 
sharply  defined  and  well  preserved.  Besides  the  conditions  under 
which  the  shells  existed  show  conclusively  that  all  influences  of  wave 
action  were  absent  during  the  burial  of  these  organisms. 

According  to  Meek  this  species  has  been  recognized  in  boreal 
America  on  the  chores  of  the  Youkon  river  of  Alaska. 

Chonetei  flemingi  Norwood  and  Pratten. 

Chonetesjlemingi  Norwood  &  Prallen,  1855 :  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol. 
Ill,  p.  26,  pi.  ii,  figs.  5a,-5e. 

Chonetes  vemeuiliana  Norwood  &  Pratten,  1855:  Jour.  Acad.  Nat.  Sci.,  Phila., 
vol.  Ill,  p.  26,  pi.  ii,  figs.  6a,-c. 

Chonetes  verneuiiiana  Shumard,  1855:  Geol.  Sur.  Missouri,  p.  216. 

Chonetes  vet ntuiliana  Meek,  1872:  U.  S.  Geol.  Sur.  Nebraska,  p.  170,  pi.  i, 
fig.  I0a,-b. 

There  seems  to  be  but  little  doubt  that  the  two  forms,  considered 
specifically  distinct,  of  Norwood  and  Pratten  and  by  them  called 
Chonetes  jlemingi  and  Ch,  verneuiiiana  are  identical.  Careful 
comparisons  of  a  large  number  of  these  forms  from  various  localities 
in  central  Iowa  show  every  conceivable  gradation  between  the  two 
so-called  species.  The  peculiarities  of  Ch,  verneuiiiana  as  opposed 
to  those  of  Ch,fleiningi  appear  to  be  chiefly  due  to  local  differences 
of  station.  Moreover,  the  types  of  Norwood  and  Pratten *s  Ch, 
vemeuiliana  seem  to  be  somewhat  abnormal  in  their  growth  and 
therefore  do  not  present  the  most  characteristic  features  of  the  form. 

Bhynohonella  uta  (Marcou). 

Terebratula  uta  Marcou,  1858 :  Geol.  N.  A.,  p.  51,  pi.  vi,  fig.  21a,-e. 

Rh,  (Camarophorid)  osagensis  Swallow,  1858:  Trans.  St.  Louis  Acad.  Sci., 
vol.  I,  p.  219. 

Camarophoria  swalioviana  Shumard,  1858:  Trans.  St.  Louis  Acad.  Sci.,  vol. 
I,  p.  394,  pi.  xi,  fig.  la,  e. 

Camarophoria  globulina  Geinitz,  1866:  Garb,  und  Dyas  in  Nebraska,  p.  38,  t. 
iii,  fig.  5  (not  C.  globulina  Phillips,  1834). 

Rhynchonella  osagensis  Meek,  1872  :  U.  S.  Geol.  Sur.  Nebraska,  p.  179,  pi.  i, 
fig.  9. 

Rhynchonella  osagensis  Meek  &  Worthen,  1873  :  Geol.  Sur.  Illinois,  vol.  V,  p. 
571.  pi.  xxvi,  fig.  22. 

Rhynchonella  uta  White,  1875  :  Exp.  and  Sur.  100  merid.,  vol.  IV,  pt.  i, 
p.  120,  pi.  viii,  fig.  4. 

The  form  under  consideration  is  one  of  very  wide  distribution. 
The  range  of  variation  is  quite  extensive  as  is  attested  by  the  numer. 
ous  specific  terms  that  have  been  applied  to  it.  Reference  to  a 
large  series  of  specimens  from  localities  widely  separated  geo- 
graphically, appears  to  indicate  that  the  synonymy  of  the  species  as 
already  given,  is  probably  correct,  though  other  names  may  yet  be 
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included.  Xotwithstandiiig  the  fatt  that  Tcrebratula,  ula  and 
Rhynehonella  o»agensi»  were  projmsed  the  same  year,  Marcou's 
name  lias  priority  of  several  months  as  has  be«n  satisfactorily  shown 
by  White.  Geiiiitz  referred  this  same  form  to  the  European  Cain- 
arophoria  globidina  Phillips;  but  at  present  it  docs  not  seem  advis- 
altle  to  consider  the  two  forma  as  specifically  ideutical.  It  is  not 
improbable  chat  the  shell  described  by  Marcou  is  the  same  as  cer- 
tain forms,  known  nnder  other  names,  from  the  Lower  Carl>ouif- 
erons  rocks. 
Lima  Tetitar«  Sbumanl, 

Lima  rtlifira  Sliumard,  1818  :  Trans.  S(.  Louis  Acaclem)'  Hcj.,  vol.  I,  p.  214- 
Lima  rttifira  GEimlt.  186«  ;  Caib.  und  Dyas  in  Nebiasko.  p.  36,  t.  Li,  fig*.  20 
and  21. 

Lima  rrtiftni  Meek,  1872:   U.  S.  Geol,  Sur.  Nebraska,  p.  188,  pi.  ix,  fig.  5. 

The  specimens  collected  at  Des  Moines  and  referred  to  this  i»i>e- 
ciea  consist  only  of  a  few  fragments.  Finely  preserved  examples 
have,  however,  been  found  not  far  from  the  locality  mentioned  and 
hence  the  species  may  be  properly  included  in  the  fauna  of  the  dis- 
trict. The  true  generic  characters  of  the  forms  have  not  as  yet 
been  satisfactorily  made  out;  and  it  is  therefore  with  some  hesita- 
tion that  they  are  here  allowed  to  remain  under  Lima. 


fig.  Jl,  > 


:  U.  S.  Geal.  Sur.  Nebraska,  p.   19o,  pi. 


In  the  present  state  of  confusion  concerning  the  specific  limits  of 
the  various  forms  of  the  genus  it  is  diflicult  to  satisfactorily  make 
out  the  synonymy  of  the  different  species.  The  lai^  number  of 
individuals  already  described  and  referred  to  the  genus  will  illus- 
trate how  cogent  is  the  necessity  for  a  thorough  revision  of  the 
group.  Different  species  have  been  based  upon  the  right  and  left 
valves  of  the  same  shell.  Others  have  attained  specific  distinction 
merely  upon  trivia!  variations  of  the  "ears;"  for  it  is  now  well 
known  that  in  the  majority  of  the  species  of  the  group  these  char- 
acters differ  very  much  in  the  two  i)arts  of  the  same  shell. 

While  the  Des  Moines  specimens  are  manifestly  ideutical  with 
Meek's  ,4.  whilei  the  relationships  to  other  forms  cannot  at  this  time 
be  taken  into  consideration. 

Avienla  loan  (fieinili), 

"       "      '         '■  ■  ■■      "    ■  1  Dyas  ill   Nebraska,  p.  32.  t.  ii. 


fig.  1.".. 

Avitula  hiiga  Meek 
x.vi.fig.  1. 


U,  1866!  Caibon.  u 

c  Worthen,  18T3r  Geol.  Sur, 


vol.  V,  p.  578,  pi. 
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been  recognized  below  this  horizon,  at  least  in  Iowa.  Westward  the 
same  form  is  found  in  the  uppermost  portion  of  the  Upper  Coal 
Measures  and  also  in  the  Permian  strata  of  early  authors.  It 
probably  has  a  very  much  wider  geographical  range  over  the 
Mississippi  basin  than  has  hitherto  been  suspected. 

Geinitz  has  intimated  that  Swallow's  Bakevellia  pulchra  may  be 
very  closely  related ;  but  as  the  description  of  the  latter  is  so  un- 
satisfactory and  is  unaccompanied  by  figures  it  is  not  possible  now  to 
make  out  the  exact  relationships  of  the  two  forms. 

Mftorodon  obioletui  Meek. 

Macrodon  obsoletus  Meek,  1871  :  Rep.  Reg.  Univ.,  W.  Va. 

Macrodon  obsoletus  Meek,  1875 .  Geol.  Sur.  Ohio,  Pal.  vol.  II,  p.  334,  pi.  xix, 
fig.  9. 

The  bivalve  under  consideration  was  originally  described  from 
the  Apalachiau  region,  where  it  appears  to  be  rather  widely 
distributed  through  Pennsylvania,  West  Virginia  and  Ohio.  But 
it  has  not  before  been  recognized  west  of  the  Mississippi  river.  The 
Iowa  shells  are  somewhat  larger  than  those  from  the  more  eastern 
localities  but  do  not  differ  essentially  from  the  typical  forms  of  the 
species.  Meek's  type  specimen  is  a  good  cast  showing  the  characters 
perfectly.    The  shell  is  radiately  striated. 

Hnenla  beyriohi  Schauroth. 

Nucula  beyrichi  Schauroth,  1854  :  Zeit.  dcr  Dcut.  Gcol.  Gesel.,  vol.  VI,  p.  551, 
t.  xxi,  ftf;.  4. 

Nucula  beyrichi  Geinitz,  1866  :  Carb.  und  Dyas  in  Nebraska,  p.  21,  t.  i,  figs. 
36.37. 

Nucula  beyrichi  Meek  &  Worthen,  1873 :  Gcol.  Sur.  Illinois,  vol.  V,  p.  589. 

As  remarked  by  Meek,  there  is  some  doubt  as  to  the  correct  ref- 
erence of  the  Anierican  forms  of  the  group  to  the  European  species 
of  Von  Schauroth.  Comparisons  of  the  Iowa  specimens  of  this  spe- 
cies and  JV.  "parva  of  McChesney  give  no  indication  of  the  identity 
of  the  two  shells  as  has  been  suggested  at  various  times.  One  of 
the  most  striking  differences  between  the  two  forms  is  the  forward 
position  of  the  beaks  in  the  one  and  the  central  location  of  the  um- 
bones  in  the  other.  None  of  the  Des  Moines  shells  have  been  ex- 
amined internally  to  ascertain  the  character  of  the  hinge  teeth  and 
muscular  impressions. 

Bohiiodni  alpina  (Hall). 

Dolabra  aipina  Hall,  1858:  Geol.  Iowa,  vol.  I,  p.  7]H,pl.  xxix,  fig.  2. 
Schitodus  alpina  Meek  &  Hayden,  1864:  Palae.  Upper  Mo.,  p.  58. 

The  original  locality  of  Schizodus  alpina  is  Alpine  Dam  on  the 
Des  Moines  river.    Hall  referred  the  form  with  some  doubt  to 
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Dolabra ;  »iid  it  was  not  until  some  years  afterwards  that  Meek 
&  Haydp.u  suggested  that  the  shell  belonged  probably  to  Schundiu. 
As  the  specimena  occur  in  Iowa,  the  shells  are  usually  wanting ;  so 
that  only  interna]  ciists  ore  commonly  met  with. 

Flivrophorui  permUnni  Sniillo*, 

/■/rtiro/^nrai/rt-waaKi  Swallow,  1858l  Trans.  Si.  Louis  Acnd,  Sci.,  Y..1.    I, 

p.  n-2. 

CliJophonu  failasi  Ge\o\u,  1860:  Carb  un'l  Dyas  In  Nebnuka,  )}.  23.  t.  il. 
fig.  3.     (Nol  Sfydlus fallaii  &e  Vem,.  1845.1 

PimrapAerui  oiddmia/is  f  Meek,  1872:  U.S.Gta\.  Sur.  Nebtaska,  p.  21\l. 
pi.  X,  Rg.  12.     (Net  P.  acfidtnla/is  Meek  &  Hayden,  18.^3.) 

The  Des  Moines  forms  appear  to  be  the  ^anie  as  those  described  by 
Swallow  as  Pleurophorvs  perviianat.  And  although  the  type  is  a 
cast  the  prominent  ribs  on  the  posterior  slope  leave  little  doubt  as 
to  ita  identity.  The  Iowa  shells  are,  however,  well  preserved,  show- 
ing all  the  minute  details  of  structure. 

Geinitz's  figure  4  on  tafel  iiin  his"Carbonformation  und  Dyasin 
Nebraska"  is  manifestly  the  same  form ;  and  cannot  be  regarded 
as  de  Verneuil's  Mijtilita  pallati.  Meek,  however,  in  the  U.  S.  Geo 
logicft!  Survey  of  Nebraska  refers  Geinitz's  shells  to  P.  Qecidenialis 
of  Meek  &.  Hayden  ;  but  there  now  seems  to  be  considerable  doubt 
as  to  the  correctness  of  this  view.  In  the  Catalogue  of  American 
Faleozuic  Fossils  Miller  has  assigned  all  of  Geinitz's  forms  to 
Meek's  P,  obloiipm.  This  reference  is  only  partly  correct,  inas- 
luucli  a.i  Geinitz's  C.  pallas'i  enibruces  two  distinct  forms. 

PleuraphoTQi  auboDnsatai  MtL-k  iinil  llnviltn. 

PkHrophoru!  !uba,nfalu!  Meek  &  Hayden,  1858:  Trans.  .-Mbiny  Inst.,  vol. 
IV.  p.  81. 

PUiirephorus  subcuntalm  Meek  &  Ha 

PUi.r„phtrHi  simflus  GeLniiz,  l.SlHi :   C 
ofv.Keyseili.g). 

There  is  but  little  doubt  tliat  the  form  from  Des  Moines  is 
identical  with  that  figured  by  Geinitz  in  1866,  as  Plenropkonia 
siiiiplua  of  Keyserling.  Meek  and  Hayden  had  already  described  it 
under  P.  aiibcimeaUis,  but  their  figures  are  inaccurate  and  give  a 
very  erroneous  conception  of  the  real  shape  of  tJie  shell.  This  was, 
however,  corrected  by  Meek  in  Dana's  Manual  of  Geology. 

AatartelU  vara  Hull. 

AsUirltlla  v,-ra  Hall,  1858i   Geol.  Iowa,  I,  p.  715,  pi.  ssix,  fig.  1. 

The  form  under  consideration  was  originally  described  from  Iowa 
but  since  the  appearance  of  the  first  diagnosis  of  the  species  more 
than    thirty  years  ago  little  has  been  known  of  it  within  the  limits 
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Although  a  thorough  examination  of  all  the  forms  described 
under  the  genus  has  not  been  made,  the  differences,  as  compared 
with  Aatarte,  do  not  appear  sufficiently  great  to  give  Hall's  terra  a 
separate  generic  rank.  Further  comparisons  may  not,  however, 
confirm  this  suggestion  and  hence  until  complete  evidence  is  at  hand 
Aatartella  should,  perhaps,  be  allowed  to  stand  as  a  valid  generic 
group. 

Dentalinm  annnloitr latum  Meek  A.  Worthen. 

Dentalium?  annulostriatum  Meek  &  Worthen,  1870:  Proc.  Acad.  Nat.  Sci., 
Phila.,p.  45. 

Dentalium  ?  annulostriatum  Meek  &  Worthen,  1873 :  Geol.  Sur.  Illinois,  vol. 
V,  p.  589. 

Dentalium  annulostriatum  Kcyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phi  la.,  p.  234. 

On  a  former  occasion,  the  finding  of  six  specimens  of  this  species 
was  recorded.  Since  that  time  a  number  of  additional  individuals 
have  been  obtained  from  higher  horizons  and  associated  with  a  sim- 
ilar fauna.  The  peculiar  annular  costse  which  are  so  prominent 
and  so  characteristic  of  the  species  have  given  rise  to  the  suspicion 
that  these  shells  should  more  properly  be  assigned  to  a  different 
genus  than  that  to  which  they  are  now  referred.  However  this 
may  be,  until  a  more  critical  study  of  the  shells  has  been  made,  it 
is,  perhaps,  advisable  to  allow  the  form  to  remain  under  its  original 
generic  title.  The  character  of  the  costae  are  quite  anomalous  as 
compared  with  the  surface  markings  of  the  other  members  of  the 
group,  while  the  great  prominence  of  the  annulations,  as  usually 
exhibited,  is  by  no  means  as  constant  as  might  be  supposed.  In 
some  individuals  the  rings  are  only  faintly  developed  and  the  sur- 
face of  the  shells  thus  appears  nearly  smooth. 

Bentalinm  meekiannm  Geinitz. 

Dentalium  meekianum  Geinitz,  1866  :  Carb.  iind  Dyas  in  Nebraska,  p.  13,  tab.  i, 
fig.  20. 

Dentalium  meekianum  Meek  &  Worthen,  1873:  Geol.  Sur.  Illinois,  vol.  V, 
p.  690,  pi   xxix,  Bg.  8. 

Dentalium  meekianum  Keyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  234. 

All  the  species  of  Dentalium  described  from  the  Upper  Carbon- 
iferous of  North  America  have  been  recognized  at  Des  Moines. 
Half  a  dozen  other  forms  have  been  noticed  in  the  Lower  Carbon- 
iferous of  the  Mississippi  basin,  while  Whitfield  has  called  atten- 
tion to  a  single  form  from  the  Upper  Helderberg.  The  latter  is, 
therefore,  the  earliest  form  of  the  genus,  now  known  from  the 
American  continent. 

The  species  here  recognized  represent  three  distinct  types  of  the 
genus :   the  first  having  the  surface  ornamentation  composed  of  a 


2d2 


PB0CEED1N08  OF  T 


[1891. 


series  of  ridges  traasverse  to  the  axia  of  the  shell,  thus  forming  an- 
nular elevations ;  in  the  second  the  coetfe  are  much  less  prominent 
and  are  arranged  obliquely  or  spirally  ;  and  the  third  has  the  ribs 
running  longitudinally. 


Dantalinm  inblsTB  IIkII. 

DtBlalium  Bbsolelum  H.1I.  H 
17,  1T«.     (NotSchlolheim,  IM 

Drnlalium  iublteui  Hall,  18TT:   Miller 


ig :  Genl.  Iowa,  vol.  I,  p.  724,  pi.  ixis,  figs-  16, 
1.  Palce.  Foss.,  p.  244. 

The  specimens  recently  obtained  and  referred  to  this  species  are 
somewhat  smaller  than  the  individuals  originally  figured  by  Hall. 
The  longitudinal  costie  are  quite  prouounced  as  might  be  expected 
in  young  and  well-preserved  shells.  Inasmuch  as  Hall  assigned  no 
locality  to  the  specimens  described,  more  or  less  doubt  must  exist  as 
to  the  exact  identlRcation  of  his  species.  But  as  the  type  specimens 
were  probably  among  other  material  from  Iowa,  it  is  thought  that 
the  shells  from  the  central  part  uf  the  state  represent  younger  in- 
dividuals of  the  Bi>ecie8  in  question.  In  the  original  description 
Hall  gave  the  name  I),  obsoletum  to  the  form  under  considera- 
tion, but  that  term  had  been  preoccupied  by  Schlotheim  nearly 
thirty  years.  The  name  was,  therefore,  in  1877,  changed  to  the  one 
it  here  bears. 

This  type  of  Deninliwn  has  an  exceedingly  wide  range  in  both 
time  and  space.  Forms  almost  indistinguishable  from  the  Carbon- 
iferous shells  of  Des  Moines  are  found  in  the  Eocene  of  the  Gulf 
states  and  along  the  Atlantic  coast. 

PlenratanLariB  modes  ta  Kejie, 

/'/«<™M*,,rjn  j'^/mja  Cox,  18.^.7 :  Geol,  Sur,  Keniucky.  vol.  Ill,  p.  669,  pi. 
viii.  lies.  1(1,  10a.     (Not  Rissy.  183i) 

Pleurolpmaria  modtita  Keyes  18H8 ;   Proc.  Acad.  Not.  Sci.,  Phila.,  p.  238. 

PUurolomaria  ktnludiimi!  Miller,  ]89U:  N.  A.  Geol.  and  Palir,,  p.  431. 

At  the  time  of  the  original  diagnosis  of  Pleurotomiria  tnodeeta  it 
was  not  known  just  what  relation  this  form  bore  to  Cox's  P. 
depressa  though  it  was  stated  that  the  two  would  probably  prove 
identical.  An  examination  of  material  other  than  that  which  was 
used  in  tlie  previous  notes  leaves  but  little  doubt  that  the  two  forms 
are  specifically  the  same.  The  name  Pleiiroiomaria  depreisa,  how- 
ever, was  preoccupied  by  Phillips  in  1836  and  the  term  was  also 
used  by  de  Koninck  and  by  Passy.  Modeitn  therefore  becomes  the 
specific  designation  of  the  form.  Miller  has  lately  proposed  the 
term  P.  ketituekentis  for  the  same  shell  but  this  name,  of  course  can 
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In  the  vicinity  of  Des  Moines  this  species  is  now  known  to  have  a 
considerable  vertical  range.  It  occurs  near  the  base  of  the  lower 
coal  measures  and  extends  into  the  middle  coal  horizon.  Its 
geographic  range  is  also  quite  extensive. 

Plenrotomaria  oarbonaria  Norwood  k  Pratten. 

PUurotomaria  carbonaria  Norwood  &  Praticn,  1855:  Jour.  Acad.  Nat.  Sci., 
Phila.»  (2).  vol.  Ill,  p.  75,  pi.  ix,  6g.  8. 

Pleurotomaria  carbonaria  Kcyes,  1888  :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  23ft. 

The  original  specimens  of  this  species  are  from  Williamson 
county,  Illinois.  A  very  similar  form  has  been  described  from  New- 
port, Indiana,  under  the  name  of  P.  netuparterms.  Apparently  the 
only  difference  ascribed  is  that  the  latter  has  its  revolving  band 
raised  instead  of  depressed.  Further  comparisons  may  eventually 
show  this  character  is  varietal  rather  than  specific.  This  suggestion 
seems  all  the  more  plausible  since  many  individuals  which  are  un- 
questionably P.  carbonaria  have  the  band  scarcely  sunk  below  the 
surface. 

Plenrotomaria  iphsDmlata  Conrad. 

Pleurotomaria  ipharulata  Conrad,  1842  :  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  VIII, 
p.  272,  pi.  xvi,  fig.  12. 

Pleurotomaria  ccrcnula  Hall,  1852  :  Stansbury  Exp.  to  Great  Salt  Lake,  p.  413, 
pi.  iv,  fig.  4,  f.  6a-d. 

This  form  is  the  leading  member  of  a  widely  distributed  group  of 
shells  which  manifestly  belong  to  a  single  species  but  which  in 
different  parts  of  its  range  has  received  a  variety  of  specific  names. 
Notwithstanding,  however,  the  many  varietal  phases  exhibited  there 
is  always  a  peculiar  constancy  of  characters  by  which  the  form  is 
readily  distinguished  from  other  shells  of  the  genus.  In  this  country 
a  very  large  number  of  species  of  Pleurotomaria  have  been  described, 
embracing  many  diverse  types.  The  same  state  of  affairs  also 
existed  in  Euro{)e  until  de  Koninck  attempted  to  set  aside  the 
prevalent  difficulties  by  breaking  up  the  genus  into  several  groups, 
which  in  fact  are  more  or  less  easily  separable  even  according  to 
general  8hai)e.  The  original  genus  was  thus  greatly  restricted  and 
the  various  sections  raised  to  an  equal  taxonomic  rank.  In  its  main 
aspects  de  Koninck's  scheme  will  doubtless  be  found  very  conven- 
ient in  its  application  to  the  American  Pleurotomariae.  In  this 
connection  it  may  be  further  stated  that  the  work  along  this  line  has 
already  been  partly  done  and  the  results  thus  far  reached  have  been 
eminently  satisfactory. 
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PlenrDtomaria  Ttlvatlforinii  Meek  A  Wutthen. 

Pliurotomaria  valvaliformii  Meek  &  Worlhi-n,  1868:  Proc.  Aciid.  Nal,  Sci,, 
Phila..  p.  -nZ. 

J'iiuralomariaTmlr-atififrmiiyiefk&V/onhtn.  1S73:  Geo!.  Sur.  IMinois  vol. 
V.  p.  60i  pi-  xxix,  fig.  a. 

The  form'  under  consideration  is  the  smallest  of  the  group  yet 
observed  in  the  Mississippi  basin.  It  apparently  belongs  to  the 
Bame  section  as  the  large  P.  carbonnria  already  mentioned.  The 
species  seems  to  have  a  much  wider  geographic  range  than  has 
hitherto  been  suspected  but  owing  to  its  small  size  has  usually 
escaped  notice. 

rio&rinBta  tWurthpnl. 

A :  Bui.  2.  IlUoob  Slaw  Mu5.  Nat. 
Hisl.,  p.  7. 

Lexottima  quadrimrinalum  Worthen,  1891):  Geol.  Sur.  Illinois,  vol,  \'U!,  p. 
140. 

6o  manifestly  different  is  Worthen'a  species  from  the  forms  of 
Loxotietna  that  no  hesitation  is  experienced  in  removing  it  from  the 
genus  under  which  it  was  originally  described.  While  there  is  a 
probability  amounting  almost  to  certainty,  of  this  shell  being  a  true 
Miirehisonia,  all  doubts  as  to  ita  correct  reference  cannot  be  entirely 
removed  until  the  apertural  parts,  which  are  in  no  specimens  yet 
discovered  perfectly  preserved,  can  be  throughly  examined. 
Ballaropbon  mcntfortUnni  N< 

BfUerf,pheu  monlforlianm  I 
Phib.(:;),  vul.  in,|..  74. 

Btllerophon  moalforlianus  G 
tab.  1.  fig.  la. 

Belltrophon  montfortianus  Meek,  1872:  U.  S.  Geol.  Sur.  Nebraska,  p.  22-5,  pi. 
xi,  fig,  15. 

Billirophm  montfartiaaus  Keyes.  I8S8:  Proc.  Acad.  Na(.  Sci.,  Phili.,  p.  23.5. 

Like  several  other  members  of  this  group  B.  monlforilamts  is 
widely  distributed  over  the  Mississippi  basin  ;  and  also  through  the 
Apalacliian  region.  Owing  to  the  extreme  delicacy  of  the 
shell  it  is  rarely  obtained  in  a  good  state  of  preservation.  It  may  he 
characterized  ns  follows: 

Shell  with  inner  whorls  rather  small ;  body  turn  greatly  expanded 
toward  the  aperture;  umbilicus  nearly  closed;  aperture  ample, 
more  or  less  distinctly  reniforni ;  labial  sinus  rather  narrow,  deep  ; 
revolving  band  rather  constricted,  well  defined,  and  depressed  with 
a  narrow  median  elevation.  Outer  lip  extremely  thin,  regularly 
rounded  on  each  side  of  the  ceutrai  cleft;  much  thickened  towards 
the  umbilicus.     Inner   lip  well  marked  by  a  callous  accumulation 


d   &   PraUen,  1S55 ;  Jour.  Acad.  Nat, 
1866 ;  C>rb,  und  DyaK  in  Nebraska, 
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oraamented  by  numerous  fine  rounded  filiform  ribs  running  longitu- 
dinally, every  third  or  fourth  one  of  which  is  much  more  elevated 
than  those  lying  between ;  these  are  crossed  transversely  by  minute 
raised  striae.  With  the  exception  of  the  last  half  of  the  outer  whorl 
the  shell  is  also  marked  by  large  transverse,  more  or  less  broken 
ridges  on  each  side  of  the  median  sulcus. 

This  beautiful  species  appears  to  be  much  more  abundant  in 
Pennsylvania,  West  Virginia  and  other  portions  of  its  eastern  range, 
than  in  the  region  west  of  the  Mississippi  river,  where  it  seems  to  be 
largely  replaced  by  closely  allied  forms. 

Bellerophon  aril  Fleming. 

£ellerophon  urii  Fleming,  1828  :  Brit.  Anim.,  p.  8<^8. 

Bellerophon  urii  Norwood  &  Pratten,  1854:  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol. 
Ill,  p.  76,  pi.  ix,  fig.  6. 

Belleroph<m  carbonarius  Cox,  1857:  Gcol.  Sur.  Kentucky,  vol.  Ill,  p.  562. 

Bellerophon  blaneyanus  McChesney,  1860:  New  Palae.  Foss.,  p  60. 

Bellerophon  carbonarius  Geinitz,  1866 :  Carb.  und  Dyas  in  Nebraska,  p.  6,  tab.  i, 
fig.  8. 

Bellerophon  carbonarius  Meek,  1872:  U.  S.  Geol.  Sur.  Nebraska,  p.  224,  pi.  iv, 
fig.  16;  and  pi.  xi,  lla-c. 

Bellerophon  urii  Kcyes,  1888 :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  236. 

The  complete  synonymy  of  this  species  has  been  given  in  the 
publication  last  referred  to  above,  and  therefore  does  not  require 
further  mention  here.  As  stated  on  a  former  occasion  there  are 
apparently  no  good  reasons  for  regarding  the  form  usually  called  B, 
carbonarius  as  distinct  from  the  familiar  and  widelv  distributed 
European  B.  urii.  The  American  shell  was  early  referred  to  B, 
urii  by  Norwood  and  Pratten  ;  and  it  was  not  until  some  years  later 
that  Cox  renamed  the  specimen.  The  number  of  longitudinal 
carinse  is  exceedingly  variable,-  fifteen  to  thirty  being  the  usual 
limits,  though  in  very  large  individuals  the  costse  often  exceed  the 
latter  figure. 

The  geographic  distribution  of  this  species  is  very  wide.  Aside 
from  its  common  occurrence  in  Europe  it  ranges  in  America  from 
the  eastern  slope  of  the  Apalachians  to  the  Rocky  mountains. 

Bellerophon  auhpapillosus  seems  to  be  merely  a  local  unimportant 
variation,  perhaps  an  abnormal  development.  The  papillae  are 
often  recognizable  on  some  of  the  Iowa  shells.  Certain  of  the  lat- 
ter individuals  show  this  peculiarity  even  more  distinctly  than  the 
type  specimen  itself;  and  from  this  extreme  there  are  all  gradations 
to  perfectly  smooth  surfaces. 

BtraparoUni  oatilloidea  (Conrad). 

Inachus  catiUoides  Conrad,  1842 :  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  VIII,  p. 
273,  pi.  XV,  fig.  3. 
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Eufmphalu!  rugosu!  lUII,  1858:  Geol.  lows,  toI.  I,  p.  7i2,  pi.  xxix,  Hi;.  14. 
(Not  E   rrgusus  Sowerby.) 

Sliafiam/tiij  t£iion^alHs)  mbrugetui  Meek  &  Wonhea,  1373:  Ocol.  Sur, 
Illinms.  V..1,  V,  p.  U07.  pi.  »xii,  fig.  1 1. 

Eunmpkatia  i-ugosu!  White,  1884:  Geol.  Sur.  Indiana,  13lh  Ann.  Rep.,  p.  Ifll, 
pi.  KXKil,  6g«.  11,  \2. 

E»omphalm  rugotut  Keyes,  1888 ;   Proc.  Acad.  N»l.  Sci.,  Phila.,  p.  241. 

Tliere  appears  to  be  but  little  dnubc  that  tbe  form  described  by 
Conrad  from  the  region  east  of  Apulaehians  as  /tiacAua  eatilloides 
and  Euomphalut  rugo»iu  of  Hall  are  identical.  AJthougb  Conrad's 
orlgitiai  diuguoais  is  very  brief,  his  tigure  shows  clearly  what 
shell  be  had  under  cou  si  deration.  A  careful  comparison  of  a 
large  series  of  Pennsylvania  specimens  and  those  from  the  Missis- 
Bippi  basin  fnila  to  bring  outanydifference  sufficiently  great  to  war- 
rant a  «[iedfl(?  separation  of  the  shells  from  the  two  localities.  Thia 
form  is  commonly  known  throughout  the  continental  interior  under 
Hall's  name.  His  designation,  however,  is  preoccupied  by  Sow- 
erby;  and  for  this  reason  Meek  &  Wortlien  proposed  snbrugoeus 
lor  the  specific  term.  After  all,  it  is  very  probable  that  the  form 
in  ijuestiou  should  properly  be  regarded  as  identical  with  u  certain 
£uro|>ean  species;  and  further  companson  may  necessitate  the  mer- 
gence of  the  two  species  now  regarded  valid. 

Straparollus  eatilloides  as  now  understood  is  widely  distributed 
geographically,  being  one  of  the  most  ahiindnnt  and  cliaractoristic 
shells  of  tbe  Lower  Coal  Measures.  It  occurs  usnally  in  the  dark 
bituminous  shales  overlying  the  coal  seams  associated  with  other 
gasterojKtdovis  species.  It  often  attains  a  very  considerable  size 
though  seldom  does  the  maximum  measurementexceed  twelve  milli- 
meter*.  At  Des  Moines  the  vertical  range  of  this  s]>ecies  is  from 
the  base  to  the  top  of  tbe  Lower  division  of  the  Coal  Measures  ;  it 
is  also  met  with  in  the  so-called  middle  section  at  Van  dieter  in 
Dallas  county  near  the  base  of  the  Upper  Coal  Series  ;  and  very 
probably  extends  considerably  iiigher.  The  form  has  not  as  yet 
been  recognized  in  the  Lower  Carboniferous  of  the  state,  but  its 
very  different  habitat  may  easily  account  for  its  absence. 

StrKparollna  peTDodosul  Mcuk  A  IVurilicn. 

Slrofarollui  {Euomphalut)  ptruodoius  Meek  A  Worlhen,  ISTO :  I'loc.  Acaii. 
Nat.  Sci  .  Pd.la.,  p.  4.),  pi.  xxii,  fie'.  I4a-c. 

StiaparoUus  {Euemphaluy)  ptrnotiesiii  Meek  i  Woilhen,  1873 :  tieol.  Sur. 
Illinois,  v-.l.  V,  p.  U04,  [>!.  xxis,  (igs.  I4a-c. 

Euomphalus ptmodoms  Keyts,  18S8:   Proc.  Acad.  Nal.  Sci.,  Phila.,  p.  241. 

The   s]iecies   of  this   group   occurring  in    central    Iowa   belong 
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the  generic  term  Euomphalus,  The  relations  of  the  forms  heretofore 
generally  referred  to  Sowerby's  section  and  those  belonging  to 
Montfort's  genus  Straparollus  have  already  been  pointed  out 
at  length.*  It  has  thus  been  satisfactorily  shown  that  the  two 
genera  are  practically  co-extensive  and  as  Montfort's  term  has 
priority  it  must  be  adopted  for  the  group  of  paleozoic  gasteropods 
distinguished  by  having  the  shell  rather  thick,  planorbiform,  or 
depressed  conical,  broadly  and  deeply  umbilicated ;  whorls  angular 
or  rounded,  usually  closely  coiled,  but  often  barely  in  contact; 
aperture  sharply  pentagonal  or  sub-circular;  labium  generally 
sharp.  The  surface  of  the  volutions  is  for  the  most  part  smooth,  or 
showing  only  numerous  lines  of  growth ;  but  sometimes  with  one  or 
more  distinct  longitudinal  cariuse. 

In  Iowa  the  transition  forms  between  the  two  sections  above 
alluded  to  are  fully  represented  in  certain  species  of  the  Kinderhook 
and  Burlington  formations.  The  gradations  are  complete  from  those 
species  having  elevated  spires  and  rounded  volutions — like  S, 
macromphalus  Winchell — to  those  with  depressed  spires  and  angu- 
lated  whorls — as  S.  roberti  (White).  In  the  latter  examples  the 
turns  are  flattened  above  and  the  extremity  of  the  spiral  portion 
situated  midway  between  the  upper  and  lower  planes  of  the  volutions. 
The  shell  is  thus  perfectly  planorbiform  with  one  side  angular  and 
the  other  rounded. 

Hatioopiil  nana  (Meek  A  Worthen). 

Piatystoma  nana  Meek  &  Worthen,  1860:  Prot.  Acad.  Nat.  Sci.,  Phila.,  p.  4f>3. 

Naticopsis  nana  Meek  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II,  p.  365, 
pi.  xxxi,  fig.  4. 

This  minute  form  was  originally  described  under  Platystovia ;  and 
there  is  yet  reason  for  believing  that  it  may  actually  belong  to  that 
group  instead  of  NaticopsiSf  as  Meek  &  Worthen  afterwards  thought. 
Should  further  study  indicate  that  the  species  is  actually  a  member 
of  the  first  group  its  name  becomes  Strophostylus  nana  since  it  has 
been  recently  shown  that  Strophostylus  must  be  applied  to  the 
Piatystoma  section  as  founded  by  Conrad. 

Traohydomia  wheeler!  (Swallow). 

Liftorina  Tt/^^-^.^ri  Swallow,  18ii0:  Trans.  St.  Louis,  Acad.  Sci.,  vol.  I.  p.  0o8. 

Xaiitopsis  {Trac/tydomia)  wheeltri  Meek  &  Worthen,  1866:  Geol.  Sur.  Illi- 
nois, vol.  II,  p.  3fi4. 

Natiiopsis  wfuelni  Meek&  Worthen,  1873:  Geol.  Sur.  Illinois,  vol.  V,  p.  595, 
pi.  xxviii,  fig  3. 

»  Proc.   Acad.   Nat.  Sci,  Phi  la.,  1889,  p.  291;  also  Am.  Geol.,  vol.  V.   p. 
193-197. 
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^a/in^uiD^M/^i  While,  1SS4:  Geol.  Sur.  Indiatifl.  Ann.  Rtpt.  for  1888.  pt. 
ii,  p.  162.  ixiii,  ds^.  13,  14, 

Traeiy^Bmia  HeJulma  Worthen,  1884 :    Bnl.  No.  2,  IlUooii  Stale  Mus.  Not.   I 
Hi-i..  p  8  ' 

7>achydomiu  vihcelrri  Ktycf.  1BS9 :  Ametican  Geolf^isl,  vol.  IV,  p.  193. 

TraiAr.iamia  whttltri  Kcye*.  180(1 :   Tlie  Nautilus,  vol,  IV,  p.  30. 

T<a<hvd.-mi.t  ncdulsia  Worlhen,  1S90  ;  Geul.  «ur.  lllinoia,  vol.  VIIl.  p.  149,    1 
pi.  xxiii.'figs.  II,  lla. 

Traehydomia  was  origically  jiroposed  by  Meek  i!t  Worlhen  in  1 
1866  US  a  subgenuB  of  Natieoptit  McCoy.      It  is  now  believed  that 
the  charactera  are  sufficiently  well  marked  to  admit  of  a.  di^tinofc  I 
generic  separation  fri)Bi  MfCoy'e  genus.    The  chief  leatures  dislin-  j 
giiishing  the  two  sections  as  recently  made  out  may  he  here  briefly  I 
restated.     In  NalieoptU  proper,  as  represented  by  the  typical  forniB,,  1 
and  by  the  majority  of  American  species  referred  to  the  genus,  the  i 
shells  are  relatively  thin ;   the  spire  very  short;   the  outer  lip  ex-- j 
tremcly  thin  and  sharp;  the  inner  lip  aUo  ihin  and  slightly  de-  I 
pressed  ;  the  last  volutions  generally  more  or  less  distinctly  flattened  i 
or  concave  on  the  upper  half  and  marked  toward  the  suture  hf  J 
numerous  small,  short,  equidistant  costie,  parallel  to  the  lines  of  ! 
growth.     In  contradistinction,  the  shells  of  TracAydomia  are  ma.wive    | 
with  the  spire  larger  and  more  elevated,  the  outer  lip  very  thick, 
but  abruptly  becoming  sharp  ;    the  columella  very  heavy,  the  cal- 
osity  thick  and  greatly  extended  ;  the  volutions  covered  with  num- 
erous equidistant  nodes. 

The  first  species  of  this  group  described  from  the  American  pal- 
eozoic rocks  was  called  by  Swallow  lAttorma  wkeeleri.  Since  the 
appearance  of  Swallow's  notice,  three  other  forms  have  been  given 
specific  names:  T.  norfosn,  which  was  regarded  by  Meek  &  Worthen 
as  the  type  of  the  genus;  T.  kollidayi  Meek  &  Worthen,  and  T. 
nodidosa  Worthen.  Now  the  known  shells  of  this  type  have 
n  very  wide  geographical  distribution,  occurring  at  numerous  places 
in  Illinois,  Iowa,  Missouri,  Kansas  and,  according;  to  White,  also  in 
New  Mexico.  A  careful  comparison  of  a  considerable  number  of 
shells  from  widely  separated  localities  leads  to  the  conclusion  that 
the  known  forms  of  Traehydomia  should  all  be  referred  to  two 
s]>ecies —  T.  wkeeleri,  the  one  earliest  described,  and  T.  nodom.  The 
various  slight  modifications  in  size,  number  of  nodes,  and  amount  of 
callous  materia]  deposited  can  all  be  explained  by  local  differences 
in  environment.  And  the  com]>lete  intergradation  of  the  several 
forms  renders  this  view  necessary. 
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majority  of  examples.  It  is  interesting  to  note  in  this  connection 
that  among  the  shells  from  Illinois,  there  are  a  number  in  which 
the  coloration  of  the  callous  portions  and  of  the  interior  surface  is 
still  visible.  In  some  cases  the  color  is  an  intense  shining  black  ; 
in  some  a  purplish-black  ;  in  others  a  dull  faded  purple ;  and  in  a 
few  the  color  has  nearly  disappeared.  Aside  from  the  apertural 
parts,  all  traces  of  the  original  coloration  of  the  shells  are  lost. 
Under  the  ordinary  circumstances  of  fossilization,  the  color  could 
hardly  be  expected  to  be  preserved  except  in  rare  cases ;  and  the 
few  recorded  instances  of  paleozoic  species  retaining  such  characters 
are  of  peculiar  interest. 

Aoliiina  minnta  (Stevens). 

Aciis  minuta  Stevens,  1858 :  Am.  Jour.  Sci.,  (2),  vol.  xxv,  p.  269. 

Aclisina  minuta  dc  Koninck,  1881:  Ann.  dc  Mus.  Roy.  d* Hist.  Nat.  de  la 
Bclgique,  T.  VI. 

Aduina  minuta  Keyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  240. 

The  form  under  consideration  was  first  noticed  by  Stevens  as 
Adii  minuta.  In  1881,  de  Koninck  established  the  genus  Aclisina 
for  the  Turritilla  striaiula  group  of  shells,  which  also  embraced 
Aelis  minuta  and  several  other  American  forms.  In  this  country 
the  shells  are  all  quite  minute  and  at  present  are  unknown  except 
in  the  Coal  Measures.  On  account  of  this  small  size  these  gastero- 
pods  have  usually  escaped  notice ;  and  it  is  for  this  reason  probably 
that  they  have  been  reported  from  so  few  localities.  As  has  been 
remarked  elsewhere  they  occur  quite  commonly  at  Des  Moines  in 
company  with  vast  numbers  of  other  minute  mollusca. 

Lozonema  loitnla  Meek  A  Worthen. 

Loxcnema  scituia  Meek  &  Worthen,  1860 :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  464. 

Loxonema  rugosa  Meek  &  Worthen,  1860:  Proc.  Acad.  Nat.  Sci.,  Phila., 
p  465. 

Loxonema  scituia  Meek  &  Worthen,  1866 :  Gcol.  Sur.  Illinois  vol.  II,  p.  377, 
pi.  XX xi,  figs.  lOa-c. 

Loxcnema  rugosa  Meek  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II,  p.  878, 
pi.  xxxi,  figs,  lla-c. 

There  have  been  described  from  the  Coal  Measures  of  the 
Mississippi  basin  several  species  similar  to  the  one  under  considera- 
tion. At  first  glance  the  vertical  costse  appear  perfectly  straight  in- 
stead of  arched  as  in  the  more  typical  forms  of  the  genus.  Upon  a 
closer  examination,  however,  the  ribs  are  found  to  curve  consider- 
ably. The  relatively  much  larger  size  of  the  rounded  ridges  in  this 
section  of  the  genus  as  compared  with  the  Devonian  forms  tends 
greatly  to  obscure  the  actual  curvature. 
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The  tigtires  accompaaying  tbe  repriut  of  the  origiDa.)  description, 
ill  the  second  volume  of  the  Illinois  Geological  Survey,  are  niUlead- 
iug  in  one  particttlar;  that  ig  in  htiving  the  costffi  arranged  directly 
above  one  another,  on  the  contiguous  whorU.  In  the  same  pliu» 
the  statement  ia  also  made  that  this  is  the  case.  Closer  observation 
has  clearly  shown  that  this  arrangemeul  is  more  apparent  than  real; 
and  that  actually  the  ridges  of  the  different  turns  are  set  slightly 
behind  those  of  the  preceding  volution  ;  so  that  in  place  of  forming 
a  perfectly  straight,  though  interrupted  ridge  from  the  apex  to  the 
middle  of  the  body-w borl,  the  long  rounded  elevation  is  somewhat 
spirally  twisted. 

The  number  of  coata;  varies  with  the  size  and  maturity  of  the 
shell.  Usually  there  are  from  three  to  four  ribs  less  on  each  whorl 
than  on  the  one  immediately  succeeding.  Thus  the  eighth  volu- 
tion may  have  twenty-two  or  twenty-four  rounded  ridges  while  the 
fourth  has  only  twelve  or  thirteen.  Below  the  middleof  the  whorlfl 
the  cosUe  rapidly  diminish  both  in  height  and  breadth  and  are 
continued  an  minute  hair  lines.  The  aperture  is  oval  in  outline, 
slightly  flattened  on  the  side  towards  the  axis.  The  inner  lip 
springs  abruptly  from  the  callous  portion  instead  of  gradually 
blending  with  it  at  a  low  angle,  but  otherwise  this  species  possesses 
ail  the  characteristics  of  the  typical  form  of  Loxonema. 

At  Des  Moines  this  species  has  as  yet  been  found  only  at  a  single 
hori/.on — near  the  top  of  the  Lower  Coal  Measures. 

Loxanema  mnlticoBta  Meek  .t  Wurlhen. 

/.montma  mullicoil.1  MfnV  >L  Wcinlien.  I8G6  ;  Geol  Sur.  Illinois,  vol.  II,  p. 
:(7M,  pi.  xssi,  fig.  \1. 

The  remarks  u]jon  L.  gi-itula  are  largely  applicable  to  this  species 
also.  The  costie  are  much  smaller  as  a  rule  and  they  average  about 
one-third  more  than  on  corresponding  whorls  of  the  other  s])ecies. 
The  number  im  the  last  volution  mny  thus  he  thirty  or  more.  This 
form  is  associated  with  the  last  and  like  that  species  has  only  been 
found  at  \\  single  boriium. 
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Macrocheilus  newberryi  Keyes,  1888  '.   Proc.  Acad.  Nat.  Sci.,  Phila..  p.  240. 
Soltniscus  nrwbenyiy  Keyes,  1889  :   Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  308. 
Soleniscus  ntivberryi  Keyes,  1889:  Am.  Naturalist,  vol.  XXIII,  p.  428,  pi.  xx, 
fig.  6. 

Considerable  confusiou  has  long  existed  among  the  shells  for 
which  Phillips  long  ago  proposed  the  name  Macrocheilus.  The  dif- 
ficulties encountered  in  arriving  at  a  correct  nominal  history  of  the 
genus  have  been  recently  treated  of  at  length.  The  more  salient 
points  may  be  briefly  summarized  here. 

Macrocheilus  was  founded  by  Phillips*  in  1841.  Under  it  were 
arranged  six  species,  three  of  which  were  Bucdnum  breve  Sowerby, 
B,  imbricatum  Phillips  and  B,  acutum  Sowerby.  Phillips,  however, 
expressly  stated  that  the  first  two  of  these  properly  belong  to  other 
groups  and  that  the  third  was  regarded  as  more  typical.  B.  acutum 
hence  becomes  the  type  of  the  genus,  as  it  was  rightly  considered  by 
de  Koninck  and  other  European  writers.  An  examination  of  many 
specimens  ofSowerby's  ^lioetHum  acutum  shows  that  the  shell  possesses 
a  more  or  less  thickened  lip  and  a  prominent  revolving  fold  on  the 
columella.  The  latter  feature  was  long  ago  recognized  by  de  Koninck.' 
It  thus  appears  that  Sowerby's  form  is  in  all  respects  a  typical  Solen- 
iscus as  defined  by  Meek  and  Worthen' ;  and  that,  therefore,  this 
genus  and  Macrocheilus  are  identical. 

But  Phillips'  term  Macrocheilus  was  preoccupied  by  Hope  in  1838 
for  a  genus  of  insects  and,  therefore,  becomes  unavailable.  Conrad, 
in  1842,  proposed  Plectostylus  for  a  group  of  fossil  gasteropods 
which  evidently  belonged  to  Macrocheilus ;  but  this  name  also  had 
been  used  by  Beck  five  years  before.  In  1860,  Meek  and  Worthen 
founded  the  genus  Solenisctis,  for  certain  paleozoic  shells  which  now 
are  known  to  be  very  closely  related  to  the  type  of  Macrocheilus. 
Inasmuch  as  the  latter  term  had  been  previously  used,  Boyle,  in 
1879,  substituted  the  name  Duncania,  which  he  afterwards  changed 
to  Macrochilina.  From  the  foregoing,  it  is,  therefore,  manifest  that 
the  generic  title  Soleniscus  has  precedence  for  the  Macrocheilus. 
group,  as  typified  by  Buecinum  ocu^mwi  Sowerby  and  Soleniscus  typi- 
e%u  Meek  &  Worthen. 


'  Palae.  Fuss.  Cornwall,  p.  103- 

*  Desc.  des  Anim.  Foss.  de  Belgique,  1844,  p.  474. 

»  Proc.  Acad.  Nat.  Sci.,  Phila.,  1880,  p.  467. 
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SolinUeai  bnmill*  (Keyeaj. 
Mucrochiilm  humilit  Kcycs, 
SBltHiinti  humitts  Kejvn,  IS 
S'Jmiitu  kumilis  Keje*.  18 

MaerochiliHa  AumUii  MilUr, 


1888 :   Pint.  Aod,  Nw.  Sci.,  PhMa..  p.  2 
10  :  Am.  Namralisl.  vol.  Will,  p.  423. 
IS  :  Proc.  Acad.  Nnl,  Sci.,  PhiU  ,  p.  308. 
I80U  :   S.  A.  Gcol.  &  Plilir..  p.  400. 


With  the  exception  of  the  finding  of  a  few  additional  specimeM 
since  the  first  record  of  the  form  no  furllier  information  baa  l»een 
obtained  concerning  this  »|jecies. 

BolmiMBt  fTMiUi  (Cox). 

MarnKkei/ui Sfocilf  Coi,  IS.")? :  Gcol.  Sur.  Kenlucky,  vol.  III.  p.  570. 
M«ert<»liim!  graiiU  Keye^  188S:  Proc.  Acad.  N«.  Sci.,  Pliila..  p.  281 
SeltHitna gracilis  Keya,  ISW  :  Am.  N»Hirali»l.  vol.  XXllI,  p.  4'23. 
Suleniteus  gra,ilis  Keyss,  18811 :  Prt»c.  Acaii.  Nai.  Sd  ,  Phila  .  p.  8117. 
AfaeracMina graciiii  Miller,  1891) :  N.  A.  Geo),  k  Palic..  p   409. 

Until  quite  recently  thia  little  shell  geeras  to  have  been  genendly 
overlooked.  Even  when  noticed  it  has  been  uaiially  referred  tOj 
S.  ventritimu  of  Hail.  The  two  forms  are  certainly  very  cloeely: 
ralnted  but  whether  they  will  eventnaily  prove  identical  or  not  can*' 
not  be  decided  at  potent.  As  remarked  in  nnotber  place,  the  smaller 
specimens  are  leas  ventricose  and  have  the  spire  proportionally  much 
higher  than  in  older  individual?,  which  simulale,  soniewhal,  UiiU'a 
species  above  alluded  to.  Aa  a  matter  of  fact  the  latter  form  has 
been  recognized  only  In  a  few  instances;  while  its  name  has  been 
applied  to  a  very  euosiderable  number  of  shells  which  are  manifestly 
quite  different  specifically. 

Boleniieni  paladiaBtormii  (itaiu. 

M>ur.i<hiilus  paiu.lm<rforv,i!  Hall,  1868;  Geol,  Iowa,  vol.  i,  p.  710,  pi.  xnix 
1i(j.  10. 

SBl/niwu!faI„<lmafermisVi\\w.\^i\:  Geol,  Sui.  Indiana.   ]3ili  Ann,   Rep., 

Solemstus  ftiludiiij/ormii  Keyts.   1689:  Proc.  Acad,  Nal.  Sci.,  Phils.,  p.  308. 

Perhujw  the  only  question  of  synonymy  in  connection  with  this 
species  is  its  possible  identity  with  Conrad's  Pleelmiylm  hildreiki. 
The  type  of  the  latter,  however,  api^nrs  to  be  merely  an  internal 
cart  which  fact  niiikes  it  almost  impossible  to  determine  the  exact 


I 


rehitionahip  of  the  two  forms, 
under  thc-^e  circumstances  Coiir 
to  ML|)phinl  Hall's  sjiecies. 
BphKrodama  medlalii  (.M-'vk  .1  Wipttli 


s  not  probable  that 
e  could  in  any  way  be  made 


\tUus  fuUhfllut. 


i.  Acad.  Nil.  Sci.,  Phila., 
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Macrocheiius  medial^  ^ttV  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II, 
p.  37(),  pi.  XXXI,  Hgs.  5a-b. 

Macrocheilus  intercalare  Meek  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II, 
p.  371,  pi.  xxxiijfigs.  6a-b. 

SoUniscm  medialii  White,  1884:  Geol.  Sur.  Indiana,  13th.  Ann.  Rep.,  p.  ii, 
p.  156. 

Spharodoma  medialis  Keycs,  1889:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  306. 

Macrochilina  medialis  Miller,  1890:  N.  A.  Geol.  &  Pal.,  p.  409. 

The  generic  relations  of  Sphcerodoma  have  already  been  fully 
discussed  elsewhere.  In  contradistinction  to  the  nearest  allied 
genus,  SoleniscuSy  the  shells  of  this  group  have  the  volutions  very 
convex,  the  spire  greatly  depressed,  the  body-whorl  relatively  much 
larger  and  the  aperture  correspondingly  ample,  while  the  columellar 
ridge  is  usually  very  obtuse  or  not  defined.  These  forms  are 
commonly  found  in  the  calcareous  beds,  while  their  fusiform 
relatives  occur  most  plentifully  in  bituminous  shales ;  the  inference 
is,  that  the  former  were  probably  more  strictly  marine  than  the 
latter. 

Bulimorpha  minata  (Stevens). 

Loxonema  minuta  Stevens,  1858:  Am.  Jour.  Sci.,  (2),  vol   XXV,  p.  260. 

Actaonina  minuta  Meek  &  Worthen,  1873:  Geol.  Sur.  Illinois,  vol.  V,  p.  594, 
pi.  xxxix,  fig.  2  * 

AcUronina  minuta  Keyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  240. 

Bulimorpha  minuta  Keycs,  1889  :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  301. 

The  reasons  for  considering  this  species  under  Bulimorpha  have 
already  been  fully  stated.  A  further  examination  of  the  form  ap- 
pears to  indicate  that  the  inner  lip  actually  is  separated  from  the 
outer  lahrum  by  a  distinct  notch.  Its  nearest  ally  is,  therefore,  B, 
canaliciUata  (Hall).  In  regard  to  the  generic  relations,  it  may  be 
said  that  the  assemblage,  of  which  this  little  shell  is  one  of  the  mem- 
bers, embraces  those  American  forms  having  the  shell  fusiform, 
with  the  spire  elongated  ;  the  whorls  more  or  less  decidedly  convex, 
the  last  rather  large;  the  columella  curved,  abbreviated  or  trun- 
cated at  the  base ;  the  inner  lip  often  well  defined  anteriorly,  and 
usually  separated  from  the  outer  by  a  more  or  less  well-marked 
notch ;  surface  smooth.  Accordingly,  this  group  would  include 
not  only  those  forms  originally  comprehended  under  the  genus  Buli- 
mella  established  by  Hall  but  also  certain  other  species.  Some  of 
the  forms  now  recognized  as  belonging  to  the  section  have  been 
assigned  to  Portlock's  PolyphemopaUy  but  there  is  reason  to  believe 
that  this  term  is  not  correctly  applicable  to  any  known  American 
gasteropod.  HalTs  Bulimella  is  preoccupied  by  Pfeiffer  and  it  is, 
therefore,  necessary  to  find  some  other  more  appropriate  term  for 
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the  group  in  queation.  BuUmurjiha  founded  by  Whitfield  is  appar- 
ently tlie  only  available  name  for  these  sheila,  but  whether  this 
title  can  be  eventually  considered  valid  cannot  now  be  decided. 

Bnlimorphk  1  obryialii  (Me«k  i,  Wortben). 

Patyfihimapns  ikrpalis  Meek  &  Wonhen,  180«:  Proc.  Acad.  Nat,  Sci.,  Pliila., 
p.  207. 

pKlyphtMBfiis  ikrysalit  Meek  Si  Woilhen,  1873:  Geol,  Sur.  Illinois,  vol.  V, 
p.59».  pi.  xnviii,  fig.  7. 

Batimorpka  chrysalis  Kejies,  1689  ;  Proc.  Acad.  Nat.  Sci.,  Phils.,  p.  3110. 

Inasmuch  as  Polt/phemopeis  Is  not  recognized  as  an  American  genus 
tlie  species  under  consideration  can  only  be  referre<l  to  Bidimorjtiui 
provisionally,  until  its  generic  position  is  more  definitely  known.  The 
Des  Moines  specimens  are  not  preMcrved  sufficiently  well  tn  indicate 
the  true  structure  of  the  anterior  part  of  the  sliell.  The  species  some- 
what resemblw  Soleniaeut  noeberrtfi  (Stevens)  but  according  tw  Meek 
&.  Worthen,  it  does  not  exhibit  the  ixihimellar  fold  w  chttractfrLrtic 
of  that  frroup. 

loleasDiii  Cax, 

:  Ueol.  Sur.  Kentucky,  vol.  Ill,  p.  S74. 

The  single  specimen  iram  Des  Moines  is  in  an  esoellent  state  of 
jire»!ervation  and  shows  the  minutest  details  of  utructure.  And  while 
it  does  uiit  agree  exactly  with  Cos's  diagnosis  referred  to  above,  there 
dues  not  seem  to  be  any  valid  reason  for  r^arding  it  as  anything 
more  than  merely  an  individnal  variation  of  G.  nolenentU.  The 
Dot!  Moines  specimens  come  froni  the  base  of  tlie  Middle  Coal  Meas- 
ures. At  the  same  locality,  hut  at  a  horizon  considerably  lower, 
have  lieen  found  abundant  remains  iif  a  large  Goniatite  having  a  max- 
imum diametric  measurement  of  fully  six  inches.  None  of  these  large 
shellf,  however,  have  as  yet  been  obtained  sufficiently  well  preserved 
for  accurate  descriptive  purptises. 

Nearly  a  score  of  species  of  Go'itn (ties  have  been  recognized  in  the 
coal  measure  strata  of  the  continental  interior.  These  are  widely 
distributed  geographically  from  the  Kockies  to  the  Apalachians. 
Many  of  them  were  of  lai^  size  and  rivaled  the  Nautiloid  forms 
which  also  flourished  throughout  the  region. 

ThriDieodni  dnplicfttni  1  (Newberry  A  Worlhsn). 

Dipledus  diipliiatus  Newberry  &  Worthen,  18«6 :  Geol.  Sur.  Illinois,  vol.  II, 
p.  Ml.  pi    iv.  figs.  3,3a, 

Thrinacodu!  ,/uplicalus  S(.  Jolin  S:  Worthen,  1875  :  Geol.  Sur.  Illinois,  vol.  VI, 

The  specimens  under   consideration  were   obtained    at  the  now 

abandoned  Giant  Mine.      They  do  not  agree  in  all  particulars  with 
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the  typical  forms  of  the  species,  as  the  denticles  are  somewhat  large, 
more  slender  and  much  longer.  They  are  associated  with  numerous 
molluscan  shells. 

Deltodni  intermediui  St.  John  k  Worthen. 

Deltodus  inUrmedius  St.  John  &  Worthen,  1883 :  Gcol.  Sur.  Illinois,  vol.  Vll, 
p.  153,  pi.  ix,  figs.  14,  15. 

It  is  with  some  doubt  that  the  species  in  hand  is  referred  to  this 
species  which  was  described  from  the  St.  Louis  limestone  at  Pella, 
Iowa.     It  corresponds,  however,  in  all  essential  particulars. 

The  results  thus  far  brought  out  may  be  summarized  in  the 
following. 


Protozoa 
Coelenterata 


Synoptical  Table  of  Genera  and  Species. 

Rhizopoda 

Anthozoa 

Crinoidea 


Echinodermata 


Molluscoidea 


Moliusca 


Echinoidea 
Bryozoa 

Brachiopoda 
Lamellibranchiata 

Gasteropoda 


genera 

1 

(( 

2 

(( 

1 

ii 

1 

it 

1 

li 

10 

u 

12 

sj)ecies 


t( 


15 


« 


it 


it 


It 


it 


it 


it 


1 
2 
1 

1 
1 

16 
18 

31 


Cephalopoda  "        8  "         7 

Arthropoda  Crustacea  "2  "2 

Vertebrata  Pisces  "3  "4 

A  comparison  of  the  above  table  with  a  similar  one  given  on  an- 
other occasion  confirms  still  more  strongly  the  conclusions  arrived  at 
at  that  time.  The  present  additions  are  nearly  entirely  confined 
to  the  true  mollusks,  the  previously  known  numbers  of  genera  and 
species  from  the  locality  being  nearly  doubled  ;  while  very  little,  or 
no  gain  is  apparent  in  the  other  groups. 
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Special  meetiwh. 
Mr.  Thomas  MEEnAN,  Vite-Prewdent.  in  the  rhstir. 
TlMrty-six  fiersins  present. 

The  aninjuHcemeut  was  niaile  tmni  the  Chair  ihiit  the  President  of 
the  Aeadeniy,  Joseph  Leidy,  M.  D.,  LLD.  had  diwl  the  SOth  nitimo 
in  tlie  sixty-eight  3'ear  of  hie  age. 

WhereiilM>n  the  follodiig  rainut*  waf  iinauiiuoiipily  afiojittii ; — 

The  Academy  of  Natubal  Sciences  of  Philadelphia  i)«sins 
to  put  on  recoi'd  its  wiise  of  the  iosa  it  has  sustalnoii  in  aimraon 
with  the  entire  seieiititie  world  in  the  death  of  its  President,  Db. 
JosEi'H  Leidy. 

Willie  hie  work  in  zoology  and'  palteootology  abed  a  luster  on  the 
Academy  and  extended  its  reputation  wherever  physical  trutli  is 
valued  throughout  tlie  earth,  his  official  cnnnection  with  the  aociety, 
eNtciidiii-  „vor  n  [H-nod  of  nciirly  hiilf  (i  (viiliiry  a*  Oiniti.r,  Chnir- 

iiiuii  lif  Stinti'ij   r iiiidi'is  luul  nini'e  recently  as  Pro-ident,  was 

njiii-kfl  "  1'  i  ■  ■  III  itiid  unswerving  integrity,  and  actively 
]>ri>rini[i''l  lii  rv  department. 

His  i'liiiiii\ ,  iviLiiu.i.'  i.nd  humility  endeareil  him  tji  his  a«s(K'iat(« 
who  loveil  themau  while  they  admired  the  scholar. 

The  sorriiw  es]terienced  hy  his  fellow-members  onuhlw  them  to 
sympiitliize  the  more  deeply  with  hi*  wife  and  daughter  to  whom  tliey 
dewire  t'l  eouvey  the  asanrance  of  jirofimiid  cumm iteration  in  tliar 
iiTe  pa  ruble  licreavement. 

A  nmniiittee  couaisting  of  Pmf,  Angeio  Heilprin,  Daniel  G.  Brin- 
t^i).  ,\I.  n.,  Henry  C.  Chapman,  M.  D.,  John  H.  Redtield,  and 
HaiTiwm  Allen,  M.  D.,  wiw  appointed  to  make  arraogements  fiir 
a  Menxirial  Meeting  to  be  held  the  I2th  uist. 

It  wiui  resolved  that  the  memhers  of  the  Academy  meet  in  the  hall 
the  2nil  inwt.  tn  iMirtieipati-  in  the  funeral  sen-ice^  at  the  ehurch. 
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May  5. 
Mr.  Thomas  Meeha^^  Vice-Preaident,  iu  the  chair. 

Thirty-six  persons  present. 

A  i)aper  entitled  "  Contributions  to  the  Life-Histories  of  Plants, 
No.  VI,"  by  Thomas  Meehan,  was  presented  for  publication. 

Dr.  Henry  C.  Chapman  was  invited  to  prepare  a  Biographical 
Notice  of  the  late  Dr.  Joseph  Leidy  for  publication  in  the  Pro- 
ceedings. 


May  12. 
Memorial  Meeting. 

Two  hundred  and  thirty-two  persons  present. 

Rev.  H.  C.  McC'ook  D.D.,  Vice  President,  called  the  meeting  to 
order  and  then  surrendered  the  chair  to  his  associate  Vice-President, 
Mr.  Thomas  Meehan,  who,  after  stating  the  special  object  of  the 
meeting  to  be  a  commemoration  of  the  late  President  of  the 
Academy,  Dr.  Joseph  Leidy,  invited  Dr.  W.  S.  W.  Ruschen- 
berger  to  preside.  Dr.  Ruschenberger  having  taken  the  chair  the 
following  pai)ers  were  read  in  accordance  with  the  report  of  the 
Committee  appointed  at  the  last  meeting : — 
Harrison   Allen   M.  D.,  on   Dr.  Leidy's  work   in   Vertebrate 

Anatomv. 
Henry  C.  Chapman  M.  D.,  on  his  work  in  Invertebrate  Anatomy. 
Prof.   Anoelo  Heilprin,   on    his  work   in  Palaeontology  and 

Geology. 
Joseph  Willcox,  on  his  work  in  Mineralogy. 
James  Darrach  M.  D.,  on  his  work  in  Botany. 
Edw.  J.  Nolan  ^L  D.,  on  his  Personal  Character  and  Services  to 

the  Academy. 

Remarks  were  also  made  by  James  J.  Levick  M.  D.,  Daniel  G. 
Brinton,  Rev.  H.  C.  McCook  D.  D.,  Mr.  Isaac  C.  Martindale  and 
Mrs.  Elizabeth  L.  Bladen. 

It  was  announced  that  Dr.  Chapman  had  accepted  the  invitation 
to  prepare  a  Biographical  Notice  of  Dr.  Leidy.   • 
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May  19. 
Mr.  TiiOMAf  Meehan,  Vice-President,  i 


I  tlie  chair. 


Forty-six  persons  present. 

A  pap«r  entitled  "  On  l.aiid  and  Freeh-water  Mollueks  coUected 
in  Yucatan  and  ftlexico,"  by  Henry  A,  Pilsbry,  wa«  presented  ftir 
publication. 

The  death  of  Prof.  John  LeGonte  of  San  Francisco,  a  corre- 
spondent, WHS  announced. 

Mr.  Charles  E.  Smith  was  elected  a  member  of  the  Council  for 
the  ijuespired  term  of  the  late  Jlr.  Aubrey  H.  Smith. 


May  26. 
Dr.  J.  Bernard  Bkintox  in  the  chair. 

Tbirty-three  persons  prtseiit. 

A  puper  entitled:  "Ecbinoderms  from  the  Bahama  Islands," 
by  J.  E.  Ives,  was  presented  for  publication. 

It  was  resolved  that  as  a  mark  of  respect  to  the  memory  of  Dr. 
Leidy  the  office  of  President  be  not  filled  until  the  next  aanual 
election. 

Authority  was  duly  (rranted  for  the  formation  of  an  Ornitholofrionl 
Section  on  second  reading  of  an  application  signed  by  the  following: 
Spencer  Trotter  M.  D.,  Benjamin  Sharp  M.  D.,  William  L.  Abbott 
M.  D,  Samuel  N.  Rboades.  Isaac  C.  Martindale,  Edwin  Sheppard, 
Heury  A.  Pilsbry,  Georpe  S.  Morris,  Joseph  Willcox,  Ciiarles  E. 
Ridoimur,  Stewardson  Brown  and  Witnier  Stone. 

The  fiillowinfr  were  elected  members: — 

George  M.  Beringcr,  Joseph  Crawford,  Arthur  Aimes  Bliss  M.D., 
and  Wm.  J.  McGinty. 

Tbe  following  were  ordered  to  l>e  printed  : — 
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CCNTBIBnTIOHS  TO  THE  LIFE-HISTOBIES  OF  PLANTS.    HO.  YI. 

BY   THOMAS   MEEHAN. 

On  THE  CAUSES   AFFECTING   VARIATIONS   IN   LiNARIA 

VULGARIS. 

Few  subjects  more  deserve  the  attention  of  thoughtful  students  of 
biology  than  the  extent  of  variation  aside  from  the  conditions  of 
environment.  Instructive  papers  bearing  on  evolution  are  continu- 
ally appearing,  the  full  value  of  which  is  impaired  by  the  passing 
suspicion  that  the  authors  have  not  fully  perceived  how  great  is  the 
innate  power  to  vary,  independent  of  any  external  influences.  That 
environment  or  surrounding  circumstances  have  considerable  in- 
fluence on  the  production  of  new  forms  may  surely  be  admitted  with- 
out detriment  to  a  profound  belief  that  very  much  more  is  due  to  a 
tendency  to  change  implanted  in  the  organism,  the  laws  governing 
which  the  keenest  scrutiny  has  hitherto  been  baflled  in  the  eflbrt  to 
detect.  It  is  possibly  from  this  confession  of  ignorance,  that  the 
advocates  of  change  by  environment  have  gained  so  much  strength. 
He  who  has  something  tangible  to  please  us,  has  more  power  than 
he  who  has  to  confess  that  he  does  not  know.  Those  of  us  who 
would  not  have  conceded  as  much  to  environment  as  is  frequently 
claimed  for  it,  can  only  insist  that  change  is  evidently  going  on  in 
order,  and  evidently  in  accordance  with  a  regular  plan, — while  if 
all  claimed  for  environment  were  conceded  to  be  sound,  it  would 
subject  change  to  the  mere  chapter  of  accidents;  and  the  harmony, 
and  the  exact  dependence  of  one  thing  on  another,  which  every- 
where prevails,  could  scarcely  exist. 

It  ha**  l)een  my  fortune  to  have  to  show  that  in  many  cases  where 
variations  have  been  chared  to  crossing  by  foreign  pollen,  or  by 
other  "  conditions  of  environment,*'  it  wtw  extremely  probable  that 
the  sole  actor  in  the  work  wua  this  unknown  law  of  change ;  while 
I  have  shown  in  many  nionotypic  sj>eoies,  or  in  species  removed  from 
all  possibility  of  intercrossing  with  other  s|)ecies,  that  the  variations  are 
quite  as  wide  as  if  there  had  been  full  oj)portunity  for  the  supi)osed 
laws  of  environment  to  operate. 

Here  I  will  call  attention  to  the  interesting  variations  any  one  may 
find  in  an  hour's  walk  among  Linaria  vulgaris^  the  common  yellow 
toad-flax,  in  any  district  where  the  conditions  are  absolutely  identi- 
(*al,  and  the  plant  tolerably  abundant.     Let  one  gather  in  the  walk 
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miy  i^ccimtii  that  neeiui'  t^)  l>e  I'lightiy  ilitiertiit  from  another, 
he  'will  be  anift7*d  on  Cfimpariiig  the  handful,  tj)  note  bow  great  ti 
difierence.  The  foliap)  does  uol  vary  mueh,  but  some  of  the  u 
divergent  flowers  might  [lardonablv  be  referred  to  distinct  epei 
did  Qi.it  the  intermediate  formtj  show  that  they  were  all  of  one  family.  -I 
Tlicre  are  viiriatious  in  colrir  iind  in  form.  In  color,  some  are  jmle  J 
straw,  and  others  deep  yellow,  while  the  palal*  varies  fmni  deep  f 
orange  to  the  faintest  |>o»«ible  tinge  of  yellow.  At  times  nearly  all  4 
the  (Mrolla,  exee])t  the  palate,  is  white  instead  of  the  normal  tin^  J 
and  again  are  forms  in  which  only  the  backs  of  the  two  upper  i 
menis  are  white.  But  the  most  interesting  variations  are  in  the  I 
form  of  the  lower  lip.  This  is  trilobed.  Sometimee  the  lateral  lobcfl  \ 
are  wo  broad  as  to  overlap  each  other,  when  the  central  lobe  seein»  1 
hardly  noticeable.  At  other  times,  they  are  so  widely  separated! 
that  the  trilobed  character  ]»  noticed  at  a  glance..  In  some  infitanc«,  J 
the  central  lube  is  scarcely  produced,  in  others  it  is  large  and  broad,,.] 
extending  U}  the  line  of  the  lateral  lol)es. 

What  has  environment  had  t<i  do  with  these  widely  variant  forniarj 
The  most  diverse  will  often  be  found  in  proximity  where  no  one  ^ 
could  auj^fest  any  difference  whatever  in  the  surrounding  conditions. 
It  is  an  intnuluction  from  Europe,  and  has  no  close  allies  that  any 
one  could  num.-  h-  lilvcly  t-  infliiein'i-  it.-  jx.lliu.iti.iii.  Iiidewl,  if 
these  were  present,  they  would  he  inoperative  as  the  plant  is  here, 
and  probably  evervtthcre,  a  close  breeder,  as  I  noted  years  ago. 
The  pollen  sacs  bur^t  before  the  corolla  ojjens,  scattering  the  fertil- 
izing dust  over  its  stigma  which  i^  evidently  influenced  thereby  be- 
fore the  wind  or  insect*  have  had  any  chance  to  operate.  The  flow- 
ers can  gain  no  advantage  from  any  out!>i<ic  Hf.'ency,  usual  with  those 
where  insects  have  some  opportunity  to  liring  in  foreign  pollen  liefiire 
it  is  too  late. 

Aside  from  all  this  is  the  fact  that  the  plants  in  any  one  given 
locality,  but  a  few  years  ago  sprang  from  possibly  one,  or  at  most  a 
few  progenitors,  which,  introduced  by  accident  from  Europe, 
escaped  the  cultivators  destructive  hoe,  and  then  spread,  through  its 
progeny. 

There  seems  no  escape  from  the  deduction  that  the  plant  derives 
from   some    pre-natal    influence    power   to    vary   greatly,   without 
any  regard  to  the  long  jwriods  of  time  somelimos  called  for,  and 
udent  of  external  influt 
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On  the  Self-Fertilizing  Character  of  Compositje. 

Lepaehys  pinnata, — The  proposition  originally,  I  believe,  pre- 
sented by  me,  that  all  plants  abundantly  fertile  are  arranged 
for  self-pollination,  and  are  really  self-fertilized  receives  its  best 
illustration  in  Compositse.  It  is  rare  that  a  floret  capable  of 
producing  fertile  akenes,  proves  barren.  When  I  presented  some 
years  ago  this  natural  order  of  plants  as  an  illustration  of  this 
principle  it  was  asserted  by  the  late  Professor  Gray  and  others, 
that  in  many  there  were  bi-lobed  stigmas,  the  lobes  being  closed 
when  the  pistil  pushed  up  through  the  pollen  of  the  staminate 
column,  and  that  the  inner  surface — the  stigmatic  surface — did  not 
receive  the  flower's  own  pollen,  but  had  to  receive  it  from  visiting 
insects,  or  it  fell  on  each  floret  of  some  earlier  opening  flower.  The 
very  production  of  the  ray  florets,  was  regarded  by  these  justly 
eminent  men  as  to  be  compared  to  signal  flags  unfolded  by  the 
flower  for  the  chief  purpose  of  attracting  insects.  When  it  was 
shown  that  the  flowers  of  composites  invariably  produced  seeds, 
though  flne  netting  excluded  the  insects  usually  supposed  attractable 
by  the  "signal  flags,"  namely  thrips,  found  in  so  many  flowers  in  abun- 
dance, were  charged  with  the  duty  of  cross  fertilization,  notwithstand- 
ing the  proposition,  well  put  by  Mr.  Darwin,  that  the  fertilization  of 
one  flower  by  another  on  the  same  head  was,  practically,  self-fertiliza- 
tion. It  was  left  to  me  to  show  by  easily  tested  observations  on 
flowers  having  a  marked  contrast  of  color  between  the  pollen  and 
stigmatic  surface,  that  the  pollen  tubes  entered  by  the  clefls  in  the 
closed  bi'lobed  stigmas,  and  that  usually  pollen  grains  on  the  closed 
lobes  fell  in  on  to  the  stigmatic  surfaces  when  the  expansion  of  the 
lobes  took  place. 

The  object  of  this  brief  chapter  is  to  add  to  the  list  of  these  easily 
noted  self-pollinating,  and  I  may  say,  self-fertilizing  species,  Lepaehys 
pinnata  Gray.  The  long  showy  rays  make  magnificent  "  signal 
flags,"  but  no  one  can  see  otherwise  than  that  the  large  and  showy 
orange  pollen  grains,  get  the  chance  to  jwllinate  the  brow^nish  ^tig- 
mas  before  any  insect,  not  excepting  thrips,  can  possibly  have  a 
chance  to  do  the  work. 

Bidens  frondosa. — In  this  plant  we  have  an  arrangement  by  which 
the  visits  of  insects  are  prohibited.  The  retrorsely  sharp  barl>ed 
teeth  of  the  akcnia  are  longer  than  the  florets,  and  insects  could  not 
rest  on  the  heads  without  feet  or  wings  getting  entangled  in  these 
sharp  barbs.     It  is  as^unie<l  that  the  teeth  have  been  produced  in 
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llie  Imrlxsl  roniJition  to  provide  ingeniously  for  the  dirtribiitiim 
oftlH>R>eH,  Certainty  the  barbed  condition  does  materially  aid  in 
siicli  ili»>tri)uitiuii.  And  it  might  be  urmtended  thiit  iu  the  evolution 
of  distributing  t^eneies,  the  effort  has  been  so  vigorously  sucoemful 
an  to  interfere  with  the  assumed  efibrt  iu  plants  to  avoid  self-fertiliza- 
tion. But  whether  the  arrangement  in  or  is  not,  especially  provided 
to  intiure  self-feitiltzatioii,  it  it*  clear  that  this  is  the  reiiult.  It  caniiDt 
be  said  that  Bidenn  frondosa  has  in  any  way  siiftered  by  ages  of 
pure  in-and-in  breeding. 

Aside  iViini  the  seeming  difficulties  in  the  way  of  an  insect's  visit 
to  the  flowew  through  the  protwtive  preseuc*  of  these  barbell  points, 
the  author  ha*  for  the  past  two  years,  taken  frequent  opportunities 
to  note  whether  such  visits  are  actually  made,  without  seeing  one  in- 
stance. It  is  true  bees  and  other  honey-seehing  and  pollen-gathering 
iiiaects  usually  continue  at  work  on  one  particular  sfiecies  if  at  all 
alnindaiit,  neglecting  for  the  lime  l>eing,  others  equally  deserving 
their  ntlenticn.  It  does  not  follow  that  beco  coutinualiy  avoid  a 
flower  they  may  seem  to  be  neglecting  to-day.  It  is,  however,  scarcely 
probable  that  the  author  should  uot  sontetimes  find  bees  visiting  thfse 
flowers,  if  there  was  any  disposition  to  do  so.  On  this  day,  Oct.  4th, 
very  few  flowers  are  left,  the  floral  season  having  nearly  terminated. 
The  i)«'U[Jants  of  my  iioighl)or's  large  bee-farm  are  busy  trying  to 
pnitit  by  these  htst  blooms  of  the  season.  A  large  tract  under  my 
observiitiim  is  densely  ciivered  with  Aeter  puniceiis  L.  and  .4.;iHm- 
ceiin  i-iminetis  Gray,  the  conniion  Slexifaii  weed  Galitisoga  parvi- 
fioiii  Cav.,  Solidago  vlntijolia  Muhl.,  and  our  Bidens.  But  thimgh 
in  ,-4imi'  iiislinices,  especially  in  the  case  of  the  GaUn»oga,  the  branches 
of  Bidpiii  inlerlwine  with  the  cithers,  the  bees  neglect  them. 

Wi' may  lie  jiisliflcd  in  assuming  that  Bideut  /roH(/os<i  L.  is  not 
iinly  !••.<  arritn<ri-<l  in  the  structure  of  its  florets  that  foreign  ]>ollen 
(■annul  be  eflective,  but  that,  throngh  the  ^tnicture  and  position  of 
tlu'barlieil  teetli  of  the  akcnin,  inst-ct  visits  <l<i  not  otrur,  ami  arc 
reii'h-ral  inipi-.i.-ticablo. 

On  TiiK  STKUcriui':  or  thic  Tlowicks  in  Dii'ri:iiAfANTiiu» 

MACIIANTIIUW. 

DipfK^fcautlnii  mncfiiithiu  (Nces),  in  gardens  undiT  llie  name  of 
linc/lin  iii'icranthu  (.Mart.),  shonlil,  us  a  true  member  of  the  g 
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might  have  been  bi-labiate.  The  fact  is  interesting  as  suggesting 
some  other  consideration. 

In  many  bi-labiate  acanths,  the  two  smaller  lobes  form  the  upper 
portion  of  the  flower;  the  three  larger,  the  lower.  In  this  species, 
and  the  species  of  some  allied  genera,  the  pair  of  smaller  lobes  form 
the  lower  portion  of  the  flower.  Examining  the  buds  in  an  early 
stage,  it  may  be  noted  that  they  are  indifferently  turned, — some 
having  these  smaller  lobes  uppermost,  and  some  with  them  beneath. 
These  buds,  at  flrst  greenish,  change  to  purplish  eventually,  and 
when  they  reach  this  stage,  the  tube  twists  in  the  case  of  those  with 
the  upturned  smaller  petals,  while  those  in  which  they  are  lower 
from  the  first,  do  not  twist.  Thus  in  the  end,  by  the  twisting  of  the 
tube  in  one  case,  all  the  flowers  eventually  have  the  two  smaller 
sections  lowermost. 

It  may  be  stated  as  a  broad  proposition  that  it  is  so  essential  to 
the  true  character  of  this  species  that  the  smaller  lobes  should  be 
lowermast,  that  when  the  accident  of  early  formation  turns  them  up- 
side down,  the  flower  will  twist  its  tube  to  regain  the  position  which 
we  are  comj)elled  to  regard  as  its  natural  one. 

It  is  surely  worth  considering  why  it  is  so  necessary  that  the 
flower  should  occupy  a  position  which  is  exceptional  among  plants 
of  the  order,  and  to  discover  if  possible,  the  mode  by  which  the 
flower  is  brought  to  this  exceptional  position. 

This  very  large  flower  aflbrds  good  opportunities  for  studying  the 
construction  of  its  several  parts.  The  slender  tul)e  is  1 J  inches  long, 
the  stamens  extend  two  inches  beyond  the  tube,  while  the  limb  of  the 
corolla  is  fully  three  inches.  In  many  flowers  the  union  of  the  pri- 
mary j>arts  out  of  which  a  nionojjetalous  flower  is  theoretically  com- 
posed is  so  thoroughly  concealed  that  the  superficial  observer  would 
not  susj)ect  the  primary  gamoi>etalous  condition  morphology  teaches. 
Here,  however,  the  strong  veins  of  the  primary  stnicture  remain, 
rendering  it  evident  that  the  parts  were  really  separate,  and  that  the 
act  of  union  wan  a  suhse<|uent  event.  We  also  see  that  though  the 
stamens  usually  a])i)ear  to  grow  out  of,  or  to  be  borne  by  the  corolla 
in  Acanthaceous  ])lants,  in  this  species,  though  attached  to  the  lower 
portion  of  the  corolla  tube,  they  are  really  a  separate  monadelphous 
set  of  four,  become  free  from  the  tube  eventually,  and  continuing  for 
some  distance  into  the  limb  of  the  flower,  its  monadelphous  state. 

We  may  pause  here  for  a  moment  to  reflect  that  a  petal,  trans- 
formed from  a  leaf  as  it  is,  loses  its  vigor  in  proportion  to  the  com- 


274  PKOCEEDINGS  OF  THE  ACADEMY  OF  [1891. 

pleteness  of  thnt  traiislbrmatioii.  A  true  leaf  will  live  oaj  thre< 
four  montbs,  but  when  transformed  ae  ft  petal  it  will  die  in  tliii.  fl 
many  days.  Wlien  Llie  separate  parts  iu  the  ssttte  flower  tindei^  f 
(liflerent  degrees  of  trausfurmation,  the  parts  retaining  most  of  ttw  I 
original  leaf  vigor  will  out-grow  and  control  the  least  vigorous. 

Returning   now   to   Dipleracatithtis   we   see   that  the  two  low^  I 
iiegmeiits  have  lost,  in  a  great  uieaiiure,  the  venation  characterislid  \ 
of  the  three  upper  ones.     The  power  tu  act  as  leaves  would  act,  is 
more  strongly  retained  by  the  three  upper  than  the  two  lower. 
They  have  had  no  difficnlty  iu  retaining  tlie  upper  position — or  w 
we  generally  say,  though  possibly  inaccurately — the  most  favorsd 
position  towards  the  light.     We  can  therefore  explain  that  in  tho'  1 
process  of  trausforniation  from  primary  leaves  w  petals,  two  wew  I 
arrested  earlier  than  the  otherti.      These,  continuing  a  little  longer, i 
their  growth  as  leaves,  were  able  to  get  the  upper  hand  of  the  j 
others,  which  were  transformed  earlier.     We  may  now  see  pretty  I 
clearly  /low  the  flowers  of  the  Dipteracantlnis  maernnthxu  are  flon-'[ 
stnicted  on  this  peculiar  plan — can  we  as  readily  tell  vihyf 

Let  lis  examine  first  from  the  standpoint  of  the  specutalious  so  ' 
prevalent  regarding  the  relations  between  winged  creatures  (insects 
and  birds)  and  flowers.  The  flowers,  like  those  of  numerous  Acan- 
thnceous  plants,  secrete  an  almost  fabulous  amount  of  nectar  as  the 
blossoms  are  about  to  fade.  Tiie  large  open  limb  of  the  bright  purple 
corolla  must  be  very  attractive  to  humming  birds,  or  to  those  loug- 
tongue<l  insects  ca|)ahle  of  reaching  through  a  tube  an  inch  and  a 
half  in  length.  Unfortunately  the  stamens  are  so  compactly 
arranged  around  the  style,  that  one  can  scarcely  conceive  of  any 
creature's  tongue  getting  down  to  the  sweets ;  and  when,  as  in  half 
the  flowere,  we  find  the  tube  twisted  as  a  cork  screw,  we  must  see  that 
nature  lias  had  no  thought  at  all  for  arrangeiueuts  to  acconimodat« 
the  winged  visitors. 

If  we  ado]»t  the  views  I  have  advanced  in  many  pai)ers.  and 
which  I  believe  I  may  claim  as  essentially  my  own,  ibat  in  any 
piysteni  of  nature  where  si>me  creatures  are  de]>endent  on  others,  and 
recognition  of  these  separate  cla-ises  severally  by  others  an  essential 
condition  of  existence,  variations  in  nature  must,  in  a  great  measure, 
have  been  provided  for  the  mere  sake  of  recognition.  In  the 
" struggle  for  life"  .some  means  must  exist  by  which  to  distinguish 
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every  variation  or  peculiarity  of  behaviour,  as  related  to  a  supposed 
benefit  to  the  plant  in  the  struggle  for  life.  I  doubt  whether  there 
is  any  special  reason  for  the  behaviour  which  results  in  this 
beautiful  species,  except  the  necessity  for  infinitive  variation. 

As  I  remember,  other  Acanths  present  similar  conditions  to  that 
described  in  this  species,  but  I  have  confined  this  chapter  to  it 
through  having  it  now  before  me.  It  was  to  teach  the  lesson  as  much 
as  to  describe  the  interesting  condition  of  things. 

Aerial  Roots  in  Vitis  vulpina. 

Some  one  sent  to  Professor  Asa  Gray,  in  1863,  some  aerial  roots 
of  the  Scuppernong  grape,  and  received  a  reply  from  him  that 
the  interesting  fact  had  not  been  before  noted.  He  advised  the 
collector  to  send  a  note  of  the  fact  to  the  author  of  this  paper,  which, 
with  Dr  Gray's  letter,  was  done.  The  author  could  only  say  that  it 
was  a  fact  as  new  to  him  as  to  Professor  Gray,  though  it  was  not 
unusual  to  see  aerial  roots  from  the  main  stems  of  the  European 
grape  when  under  hot-house  culture. 

The  subject  seems  not  to  have  again  attracted  attention.  Recently 
a  coil  of  these  roots  brought  from  the  South  and  presented  to  the 
Academy  by  Joseph  Walton,  of  Woodbury,  New  Jersey,  showed 
that  these  aerial  roots  were  not  wholly  annual  as  in  the  hot-house 
grapes  referred  to,  but  were  three  years  old  at  least.  They  were  several 
feet  in  length,  and  forked  at  the  apex  of  each  annual  growth.  Thus 
a  three-year  old  root  consisted  of  six  branch  lets  from  the  original 
rootlet.  This  is  interesting  from  the  fact  that  in  the  more  familiar 
cases  the  aerial  rootlets  are  annual,  to  wit :  in  the  Poison  Vine,  in 
AmpelapsiSy  and  English  Ivy.  These  well-known  rootlets  will,  how- 
ever, become  permanent  when  occasionally  finding  rich  material  to 
penetrate.  Josiah  Nicholson,  a  correspondent  of  Joseph  Walton,  resid- 
ing in  the  vicinity  of  the  grape  vines,  states  that  many  of  these  roots 
die  annually,  and  he  knows  of  none  that  have  gone  down  from  any 
distance  and  reached  the  earth  as  the  Banyan  and  Mangrove  do. 
An  acquaintance  of  Josiah  Nicholson's  says  that  when  a  vine  with 
these  rootlets  falls  to  the  ground,  they  will  enter  the  earth,  but  not 
by  their  tips,  but  by  new  rootlets  from  the  surface  of  the  older  ones. 

There  will  naturally  be  inquiry  as  to  the  function  of  these  aerial 
roots.  The  question  has  never  been  answered  by  the  growers  of  the 
grape  under  glass.  The  grape  vine  has  never  been  found  to  be  the 
better  or  the  worse  for  their  production.      In  the  case  of  these  wild 
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vines,  the  rootlets  not  reachiuj  the  ground,  are  probably  fuiictioii- 
tesa.  It  is  conceded  that  in  plants,  aa  in  animals,  habits  once  con- 
tracted become  hereditary  and  continue  long  afl«r  the  causes  nliich 
produced  them  have  ceased  to  exist.  If  the  ancestors  of  the  grape 
were  geotropic,  the  alems,  rliiKome-like,  creeping  along  the  ground 
and  rooting  from  the  nodes,  before  the  tendrii-climbjiig  habit  was 
formed,  we  could  say  with  some  certainty  that  the  aerial  rouliug 
habit  now  occasionally  seen,  is  the  remains  of  the  early  habit  not 
yet  wholly  obliterated.  It  la  indeed  probable  that  the  ancestors  of 
the  grape  were  rhiKomatous  or  creeping,  and  that  the  present  stem 
of  the  grape  vine,  now  elevated  b)'  the  tendril-climbing  habit,  in 
former  times  was  supported  by  the  earth  alone. 

Additional  Note  on  the  Okder  of  Flowering  in  thk 
Catkins  of  Willows. 

At  p.  267  of  the  Proceedings  of  the  Academy  for  l?tlO,  I  noted 
the  curious  fact  that  in  the  male  aments  of  willows  the  stamens 
develop  from  the  center  of  the  catkin  Erst,  and  that  growth  tbllowa 
upwards  and  downwards  simultaneously  from  that  point. 

This  season  I  have  extended  my  observations  to  other  species  I 
had  not  before  examined,  with  the  same  result.  It  is  prohnbly  the 
rule  with  all  willows. 

I  had  not  noticed  the  behaviour  of  the  femide  aments  till  this 
sciisoii.  It  is  well  worth  noting  that  this  rule  docs  not  prevail  in 
them,  at  least  in  three  species,  all  I  could  examine.  Here  the 
stigmas  ap]>car  mature  simultaneously  over  the  whole  anient.  No 
reason  for  this  diHerence  in  character  )>etween  the  male  and  female 
aments  suggests  it=elf. 

iSklf-Fektu-jzino   Flowers. 

A  long  list  of  flowers  which  cannot  use  their  own  ])ollen  has  been 
jihu'ed  on  record,  as  well  as  of  plants  that  depend  on  insects  or  out- 
side agencies  for  the  use  of  their  own  pollen.  There  are  also  flowers 
which,  capable  of  using  their  own  pollen  in  ii  hite  stage  of  authesis, 
are  si>  construclcil,  as  regards  the  relative  maturity  of  stamens  or 
pistils,  that  they  may  be  fertilized  by  foreign  pollen  before  being 
able  to  use  their  own.  The  records  of  all  these  make  important 
material  (or  philosophical  strictures.      Tin'  author  of  this  pajwrhas 
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It  is  a  continual  thought  with  him,  however,  that  the  facts  which 
bear  on  self-fertilization  deserve  equal  prominence.  It  is  a  line  in 
which  there  seems  to  be  few  workers.  The  following  additions  to 
others  already  recorded  are  offered,  not  because  cases  of  absolute  self- 
fertilization  are  unfrequent,  but  because  a  study  of  these  particular 
instances  developed  other  facts  of  interest  in  the  study  of  plant  life 
as  well  worth  recording  as  the  mere  fact  that  they  are  self-fertilizers. 

Symplocarpus  fietidiLS, — So  much  has  been  said  of  the  relations 
between  insects  and  flowers,— even  a  structure  so  peculiarly  arranged 
as  the  skunk  cabbage,  Symploearpus  fo&iiduB^  being  claimed  as  an 
illustration  of  some  close  relation — that  I  devoted  a  half-day  of  the 
22nd  of  February  to  a  thorough  examination  of  plants  growing  in 
the  woods  and  swamps  within  a  short  distance  of  my  residence 
in  Germantown.  I  gained  some  facts  in  addition  to  those  recorded  in 
the  chapter  on  thb  plant  in  my  "  Flowers  and  Ferns  of  the  United 
States,"  vol.  I,  series  1.,  p.  67  et  seq.,  1878.  It  was  there  shown  that 
the  sexual  character  of  the  plant  is  variable,  and  that  the  herma- 
phrodite condition,  as  distinguishing  the  genus  and  its  allies  from 
their  monoecious  relatives,  was  a  very  slender  line.  A  difference 
was  noted  in  the  i-elative  maturity  of  stamens  and  pistils.  Some- 
times the  stamens  matured  before  the  pistils,  or,  technically,  the 
flowers  would  be  proterandrous,  at  others  the  pistil  matures  days 
before  the  stamens,  when  the  flowers  are  proterogenous.  At  that  time 
I  thought,  as  the  result  of  the  examination  of  a  few  flowers  each  season, 
that  this  difference  was  caused  by  the  peculiarities  of  the  season.  The 
result  of  the  examination  of  many  flowers  on  the  afternoon  mentioned 
shows  an  almost  equal  number  of  both  forms.  Both  thus  existing  at 
the  same  time  and  under  the  same  conditions  of  temperature,  the  cir- 
cumstances being  in  fact  exactly  the  same,  shows  the  difference  to 
be  of  an  innate  character,  and  tending  towards  unisexuality.  In- 
deed, so  far  as  one  may  be  justified  by  analogy  in  similar  cases,  and 
in  the  absence  of  an  actual  test  by  marking  the  plants  and  waiting 
for  results,  we  may  risk  saying  of  the  species  that  it  is  dioecious. 
If  this  be  not  the  case,  it  is  certainly  tending  towards  dioecism. 

In  the  one  case  the  pistil  pushes  through  the  perianth,  extending 
a  full  line  beyond,  and  is  capped  by  its  beautiful  head  of  stellate 
hair.  No  sign  of  the  stamens  is  visible,  though  the  pistil  has  evi- 
dently been  protruded  for  several  days,  as  it  has  lost  the  little  glob- 
ule of  moisture  that  envelops  it  on  its  first  appearance. 


Ill  the  other  cose,  the  swelling  nathera  part  the  |)Gnanth  segmenU. 
and  exhibit  the  apex  of  the  pistil  nestling  among  the  anthers. 
Finally  the  apex  of  the  pistil,  in  company  with  one  stamen,  is  pro- 
truded barely  beyond  where  the  pistil  remaius,  but  the  stiimen  con- 
tinues niitil  the  whole  of  the  comparatively  large  autber  extends 
beyond  the  perianth.     The  other  throe  stamens  follow  the  next  day. 

Certainly  on  one  plant  are  flowers  in  which  all  the  stamens  are 
in  advance  of  the  pistila,  and  are  very  vigorous,  while  on  other 
plants  the  pistil  is  In  advance  and  comparatively  strung,  differences 
which  ill  other  species  are  associated  with  fertility  or  infertility,  or, 
06  we  say,  render  the  plants  practically  dicecious. 

These  conclusions  are  reached  in  face  of  the  fact  that  they  render 
the  problem  of  fertiltKatiuo  still  luore  difficult  of  solution.  Although 
the  dry  |)ol1en  would  indicate  an  anemopbilous  species,  the  manner 
ill  which  the  spathe  is  coiled  around  the  spadix  must  render  it  next 
t«  impossible  for  the  wind  to  be  a  material  agent  in  carrying  pollen 
to  separate  pliints,  Ae  fi>r  insects,  though  I  have  seen  a  few  fliea  on 
eKceptloaatly  vrarm  apria;  days  among  the  flowers,  and  other 
observers  have  noted  dimilar  insect  vkitors,  theae  visits  can  be  far 
from  as  general  as  we  laast  demand  before  we  can  assign  them  any 
important  part  in  a  system  of  cross-fertilixatiun.  On  the  whole  of 
the  afternoon  of  Feb.  22nd,  though  they  were  the  special  object  of 
the  afternoon'."  search,  the  thermometer  indicating  52°  Fahr.,  no 
winge<l  luiject  of  any  kind  was  seen.  I  cannot  think  that  either 
insects  or  the  wind  have  any  material  agency  in  ferllllzing  thewe 
flowers.  As,  however,  I  know  that  some  plants  in  the  vicinity  of 
the  examination  bear  an  abundance  of  seed,  the  probnhility  is  that 
some  individuals  have  flowers  in  which  perfect  lierma[ihroditisni 
prevails,  and  that  these  are  self-fcrtilidng. 

The  great  variation  in  the  color  and  form  of  the  spathes  and 
spadictsof  this  plant  has  been  often  noticed.  It  is  worthy  of  remark, 
however,  that  through  all  the  changes,  the  striped  and  splashed 
character  of  the  tints  remaius.  The  spathe  may  be  either  almost 
wholly  yellowish-green,  or  purple,  there  will  generally  be  strlte  of 
one  or  the  other  color  splashed  over  the  surface. 

In  one  case  a  flower  was  fouiul  with  a  double  spathe,  as  is  occa- 
sionallyseen  in  the  common  garden  Calla,  R'lchardia  Afriaina.  The 
explanation  given  in  the  latter  case  is  that  tlie  flower  stem  is  but 
a  consolidated  mass  of  leafstalks,  in  which  the  blades  of  all  but 
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the  white  spathe  have  been  suppressed.  There  is  no  reason,  therefore 
why  these  suppressed  blades  should  not 
occasionally  appear.  The  case  of 
SymplocarpUM  shows  the  inflorescence  to 
be  also  formed  by  the  consolidation  of 
several  leaves  of  which  a  second  blade 
has  been  advanced  though  usually  sup- 
pressed This  is  the  first  case  that  I  have 
heard  of  but  there  is  no  reason  why  they 
should  not  be  oftener  found  if  looked  for. 
It  ma>  not  be  out  of  place  to  repeat 
what  I  have  already  noted  in  the  chapter 
above  cited  that  the  flowers  are  odorless, 
the  fetid  smell  being  given  ofl^only  when 
the  leaf  or  stem  is  broken.  These  facts 
were  aga  n  confirmed  on  this  occasion, 
showing  the  speculations  that  have  been 
oflered  concerning  the  "carrion  like  odor" 
of  the  flowers  as  an  attraction  to  carrion 
flies  to  be  likemanysimilarspeculations, 
figments  of  overwrought  enthusiaani. 
PorluUtoa  pdota  L — This  is  e\ery where  classed  as  an  annual 
except  bj  DeCandolle  (Prodromus  3  p  354)  where  it  is  classed  as 
either  annual  or  biennial  Among  a  collection  of  dried  specimens 
brought  by  mv  wife  from  Puntf  Gorda  Florida,  in  the  winter  of 
1887  I  found  a  specimen  with  life  and  planted  it  in  a  flower  pot, 
where  It  has  continued  to  grow  and  flower  annually.  Now  four 
years  old,  it  seems  likely  to  live  for  an  indefinite  period. 

Its  flowers  open  only,  according  to  all  authors  before  me,  under 
bright  sunshine,  and  then  merely  for  a  very  brief  period.  De  Can- 
dolle  says  it  opens  only  between  ten  and  twelve.  Don,  however, 
(Ed.  of  Miller,  Vol.  Ill,  p.  74),  notes  that  this  is  only  true  of  days 
wheu  the  sun  is  out.  Engelniann,  "PlanUeLindheimerianjep.  155," 
observes  that  in  bright  sunshine  it  opens  from  9  to  11  or  12.  and  at 
the  same  time  uot«a  that  the  neighboring  P.  Oilliesii  Hook.,  origi- 
nally from  Chili,  common  in  cultivation,  opens  from  8  or  9,  to  2  or 
3  P.  M.  in  sunshine.  My  plant  has  never  been  set  in  bright  sun- 
shine, and  thus  the  flowers  which  are  produced  abundantlynud  seed 
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freely,  have  never  opened.'  They  must  of  course,  be  arranged  for 
self  pollination,  or  they  could  not  seed  so  perfectly.  Opening  only 
in  bright  sunshine  iu  their  country,  and  no  one  flower  n|iening  twice. 
a  large  number  of  those  growing  in  their  natural  place?  mufl  of 
necessity  also  be  close-fertilized. 

The  inquirj'  which  these  facta  suggest  is  whether  the  chance  for 
cross-fertilization  could  have  been  much  of  an  object  in  nature  in 
Ihe  arrangement  for  the  opening  of  the  flowers.  It  is  a  well  known 
fact,  that  of  the  immense  number  of  seeds  produced  by  any  one  plant 
of  any  kind,  but  a  very  small  number  e.scape  the  chapter  of  accidenta 
and  reproduce  a  plant.  If  cross-fertilization  were  so  denirable.  it 
would  seem  that  the  flowers  should  have  a  better  chance  for  effect- 
ing it  than  the  brief  period  of  daily  opening,  and  ]imit«d.  at  this. 
to  the  few  momenta  bright  sunshine  afl^ords.  As  the  factsstand,  the 
greater  proportion  of  seeds  in  this  species  are  the  product  of  close  and 
not  cross-fertilization. 

To  this  fact  we  have  to  add  that  the  expanding  flowers  do  not 
seem  to  my  mind  to  favor  cross-polii  nation.  The  seed  is  most  prob- 
ably from  close-fertilimtion  in  the  expanded  as  well  as  in  those 
which  seed  without  expanding.  1  placed  on  record,  Gardener's  and 
La ndste ward's  Journal,  184,5,  that  the  stamens  of  Portulaea  prandi- 
fara—B.  mere  form  probably  of  P.  OUtieni — were  irritable,  and  in 
187B  (Proceedings  of  Ac.  Nat.  Sciences,  1878,  p.  .^.'IL')  that  the 
stamens  of  the  common  Purslane,  are  irritable  also.  Close 
observations  have  frequently  been  made  on  these  flowers,  because  of 
irritability  of  a  precisely  similar  character  in  Opunlla  and  other 
Cactaceic.  But  iu  niiiie  of  these  observations  has  there  been  any 
suggestion  of  design  or  adaptation  to  cross-pollination  by  in^iect  or 
other  agency. 

The  leading  object  of  this  pa[ier  is  not,  however,  to  show  the  rela- 
tion which  the  behaviour  of  thei«  flowers  bears  to  s|>eculations  on 
cross-fertilization,  but  to  point  out  in  how  many  particulars  the 
character  of  some  Portulacacere  resembles  some  Cactnceie.'  A  large 
number  of  the  latter  open  only  for  a  single  day,  and  for  a  few  hours, 
under  sunshine,  during  that  day.     In  my  experien«a  large  number 

'  AuLiev  H.  Smith,  Ptoc.  Acad.  Nal.  ScL.  Phila.,  18G7,  p.  18,  iioles  ihal  the 
flower*  on  the  introduced  plants  neat  Philadetphia,  had  "  ftuil  imperfectly  devel- 
0|ied."  The  undeveloped  Howers  iirobalily  created  this  impres-ioii,  1  have  liiile 
doubt  bul  ihal  Inter  Iht  seed  would  have  been  found  abund.int  and  perfect. 

'  See  nl-o  \•.^\>^:t  ou  tbis  subject.  I'roc.  .^c.  Nat.  Sciences,  Phila.,  1883,  p.  84. 
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never  expand  their  petals,  and  the  sexual  organs  are  well  protected 
from  wind  and  from  insects,  but  seed  just  as  well.  The  bulk  of  the 
seed  certainly,  if  not  the  whole  probably,  are  the  result  of  close- 
pollination.  Again  we  have  the  resemblance  in  the  irritable  stamens, 
in  the  succulence,  and  many  other  characters.  It  is  fair  to  assume 
that  both  families  have  had  a  close  derivation,  and  if  we  would  search 
for  the  object  of  nature  in  so  limiting  the  duration  and  period  of 
opening  and  yet  with  a  resulting  productiveness,  we  should  probably 
have  to  look  back  in  the  past  to  some  necessity  common  to  both 
families,  and  which  does  not  exist  at  the  present  time. 

Cuphea  Zimpani, — Observing  that  with  scarcely  an  exception  the 
flowers  of  the  annual  species  of  Cuphea  were  fertile,  I  was  led  to  look 
for  the  evidence  of  self-fertility  in  C.  Zimpani  in  bloom  in  my  garden, 
and  found  that  it  was  so  arranged  that  the  reception  of  any  pollen 
but  its  own  was  evidently  impossible.  An  examination  of  the  flower 
soon  after  the  expansion  of  the  limb  would  lead  to  the  inference  that 
it  was  arranged  for  cross-pollination.  The  two  bearded  stamens  are 
abundantly  polliniferous,  while  it  is  evident  by  the  thick  bearded 
mass  below  that  the  communication  between  stamen  and  pistil  is  com- 
pletely cut  ofl*.  Between  the  two  large  upper  petals,  however,  the 
calyx  forms  a  sort  of  sheath,  down  which  an  insect  in  search  of  honey, 
and  not  gifted  with  the  tube-splitting  habits  of  the  humble-bee, 
would  no  doubt  thrust  its  proboscis.  It  would  be  natural  to  suppose 
an  insect  thus  examining  a  flower,  would  carry  pollen  to  the  next. 
But  an  examination  of  this  sheath  will  show  that  the  stigma  cannot 
be  reached  in  this  way.  That  and  the  four  other  anthers  remain 
coiled  away  in  a  nest  of  downy  hair,  which  is  at  once  the  cradle  and 
the  grave  of  both.  A  more  perfect  adaptation  for  self-fertilizatiou 
is  seldom  seen. 

Daphne  Cneoram. — Though  I  have  seen  this  under  cultivation  for 
half  a  century,  I  have  never  known  it  to  produce  a  seed.  The 
flowers  seem  well  arranged  for  self-pollination.  The  mouth  of  the 
tube  is  cflectually  closed  by  four  anthers  abundantly  polliniferous, 
and  the  next  day  the  second  series  of  four  below,  also  burst  their 
eao*.  The  exposure  of  pollen  is  simultaneous  with  the  expansion 
of  the  limb,  and  it  seems  next  to  impossible  that  foreign  pollen 
should  reach  the  stigma.  The  short  style  and  stigma  at  the  base  of 
the  tube  seem  perfect,  hut  I  have  never  been  able  to  detect  any 
pollen  on  the  stigma.  It  is  highly  gelatinous  and  does  not  separate 
readily  from  the  anther-cell.      It  looks  as  if  it  might  be  nece^^sary 
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for  au  insect  to  carry  tlie  polleu  tu  the  stigma,  aiding  iu  setf-poUiDa- 
lioti  ea  iu  Yucca  and  otlier  plantH.  Tlie  tube  is  too  lungfor  tbe  hoiiey- 
bw,  and  the  humble-bee  slits  the  tube  eveu  lieforc  the  flower  opetis, 
thus  wholly  avoiding  eontart  with  thy  stamens.  It  may  be  that  in 
itH  Dative  places  self-pollination  is  aided  by  long-tongned  lepidoptem, 
but  this  MUggestion  places  the  plant  at  a  disadvantage  in  the 
•'struggle  for  life"  aa  it  cannot  travel  as  aself-ferliliiterdoes. 

•■  He  ihil  (ighl!.  and  niiis  away. 

May  live  lo  Aglil  anotlicc  day," 
does  not  apply  to  a  plant,  which  cannot  niii. 

Lopezia  coronata. — That  Lopezia  eorouala  Andrews,  a  jVIexican 
Ouagraceic  common  in  (.'uitivation,  is  a  aelf-fertilizer,  I  am  coDfiilent 
ifom  the  fact  that  every  flower  is  fertile,  and  this  ia  equally  true  of 
plants  growing  in  green-houses  where  insects  and  curreuta  of  air  are 
wholly  excluded,  as  when  growing  in  the  open  air.  But  I  hnvelieen 
baffled  ill  endeavoring  to  ascertain  hoiv  the  flowers  own  pollen,  or  the 
polleu  of  a  neighboring  flower,  which,  as  is  well  shown  by  Mr.  Darwin, 
b  practieuUy  tbe  same  thing,  readies  the  stigma.  To  one  who  had 
not  been  assured  oFsclf-fertilietition  from  the  actual  facts,  tbe  flowers 
would  seem  as  perfectly  arranged  for  croKH-pollinatlon  as  it  is  possible 
to  be.  In  the  early  stages  of  the  bud,  before  antliesis,  the  large  single 
anther  is  introrse.  It  is  sheathed  by  the  blade  of  the  |ietaloi<l 
stameii,  and  it"  own  Hlnment  sheathes  the  style.  At  nnthifis  the 
cuiiuective  twists,  and  the  anther  turns  its  back  on  the  style.  The 
anther  colls  burst  at  once,  and  some  of  tbe  pollen  undoubtedly  falls 
on  the  ti|H>x  of  the  style.  The  stamen  soon  recurves,  until  the 
face  of  the  anther  rests  \\\it>n  one  of  the  sepals.  At  this  time,  bow- 
evur,  the  Hrst  day  of  o|>eiiing,  the  a|)ex  can  scarcely  be  calliil  a 
Btignia,  ilir  it  is  not  till  the  second  day  that  the  ghibular,  capitate, 
an>l  capilbilc  liead,  jiropcrly  dc-'erviug  of  the  name  of  stigma,  ia 
devcIo|>cil,  I.noking  at  the  relative  |>osition3  of  stamen  and  stigma 
at  tills  ]ieriod,  and  when  the  latter  might  be  regarded  as  in  receptive 
condition,  one  niigbt  rc:i<lLly  cojiclude  it  impossible  tbat  tbe  Mower 
could  be  individually  sol f-|>ol]i noted.  Tbe  next  day  the  fading 
sepaN  anil  |)cl:i!s  coi'l  upward,-  and  enfold  the  style  an'd  stigma. 
Wbi'tber  the  pollen  which  falls  on  the  immature  aiie.t  of  the  >tyle  ut 
anihcsis  remains  there  till  tlie  stigma  nmtun'S.  or  whether  tbe  ]>olleii 
wbicli  bus  Ih-cii  .•'cattcn-d  over  tbe  petals  and  ."cpals  is  brousibt  up 
whou  the  fading  r-etal-s  incurve  may  well  be  a  i|Ucstion.       l'i")ssibly. 


1891.]  NATURAL  8CIKNCES  OF  PHILADELPHIA.  283 

Certainly  pollination  is  not  effected  by  insect  agency,  and  the  chief 
point  of  this  chapter  is  to  show  how  error  may  creep  in  by  mere 
speculations  on  the  arrangement  of  the  parts.  Here  is  a  case  where 
one  might  well  believe  the  arrangements  were  nicely  adapted  to 
pollination  by  insect  agency,  when  in  fact  the  plant  in  some  way 
not  clear,  but  certainly,  is  self-fertile. 


FROCEEIUNGS  OF  THE 


OH  PAAAXSLACOVITE.  AHD  THE  ASBOCIATXD  HISEBAL8. 
BY   (lEOBliE   A.    KOE.N'IO. 

On  his  recent  visit  to  the  Copper  l^ueeii  Mine  at  Bisby,  AriKina, 
Dr.  A.  E.  PooC«  obtained  posHeseiDn  of  two  specimens  ahowiog 
crystal:!,  which  he  cojld  not  associate  with  any  known  «{>edes 
except  Anatose.  Tlie  locality  and  aasotiintion,  however,  s{wak 
strongly  against  the  presence  of  that  i>r  any  other  form  of  the 
Titanium  dioxide.  Theiie  specimens  have  ainee  pns8C<i  intd  the 
cuUectiou  of  Mr.  Clarence  8.  Bement  who  htvi  kindly  perniitt«d  nio 
to  examine  and  study  them. 

One  of  theBe  specimens  bus  been  deemed  of  sufficient  importance 
to  be  represented  in  tbc  adjoining  figure  as  a  whole,  to^hon  the 
relation  of  the  H^ociated  minerals.     It  is  drawn  to  itatural  scale. 


We  see  as  the  central  figure  a  monolithic  crystal  (A)  lying  flat  up- 
on the  .supporting  i^urface,  but  so  that  the  pyramidal  termination  is 
entirely  free  and  symmetrically  developed.  To  the  left  there  are 
three  more  pyramidal  cryjital:!  of  the  same  kind,  hut  of  smaller 
stature.  The.se  crystals  are  cbaracteriKcd  by  the  most  brilliant 
metallic  adamantine  luster,  and  puriilishbluck  color.  The  crystals 
stand  in  relief  against  a  back  ground  of  minute  acicular  crystals  of 
deep  blue  color  (H).  Upon  the  crystals  are  patche.*  of  a  beautiful 
light  greenish  or  silvery-while  substance,  which  have  not  been  in- 
dividualized in  tbc  drawing,  as  color  only  could  bring  them  out 
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low.  Under  (C)  are  represented  small,  brownish-black  mamillse 
of  limonite,  shown  in  section  at  (D),  exhibiting  a  distinct  radial 
structure.  This  layer  of  limonite  passes  rapidly  into  a  granular 
mixture  of  limonite  and  cuprite  (E)  of  brownish-red  color  and  in 
this  we  see  imbedded  at  (F,  O)  crystals  of  native  copper.  Since 
we  find  both  blue  crystals  and  silvery  patches  on  the  large  crystals, 
the  genetic  relation  appears  as  follows,  E,  F  &  D,  C,  A,  B. 

The  second  specimen  is  about  3x4  inches  in  size.  It  looks  as  if 
it  had  formed  at  one  time  a  part  of  the  same  large  slab  of  which  the 
first  specimen  is  a  fragment.  Some  twenty  odd  beautiful  crystals 
like  (A)  but  of  smaller  size,  not  over  i  inch  in  length,  are  either  lying 
flat  or  stand  erect  upon  the  mamillary  mixture  of  limonite  and 
cuprite.  One  large  blue  crystal  (B)  and  several  bundles  of  the  same 
are  stretched  across  the  black  crystals.  The  latter  are  covered  in 
part,  mostly  upon  the  strongly  striated  faces  with  the  greenish- 
silvery  substance  mentioned  above,  which  coating  produces  the 
impression  of  a  patina  on  dark  bronze. 

1 .  The  black  crystals. — Symmetry.  The  habitus  is  strongly  tetra- 
gonal. Each  crystal  represents  uniformly  a  combination  of  (001) 
(111)  (110).  The  plane  (001)  is  very  generally  square,  sometimes 
a  narrow  oblong.  The  pyramidal  faces  are  broad  and  smooth  at  the 
apex,  but  are  invariably  striated  parallel  to  the  main  plane  of  sym- 
metry. The  luster  is  so  strong  on  these  planes,  that  one  easily  over- 
looks this  striation  ;  but  it  shows  with  a  small  magnifying  power. 
One  or  two  pyramidal  faces  are  usually  broader  than  the  others.  In 
one  of  the  measured  crystals  one  face  is  4  mm.,  two  2  mm. ;  one  1  mm. 
The  horizontal  edges  are  generally  the  resultants  of  combination 
of  pyramid  with  prism.  I  have  noticed,  however,  in  a  few  crystals 
these  edges  formed  by  pyramidal  faces  alone.  The  habitus  and 
color  of  these  crystals  strongly  resemble  that  of  the  black  or  blue- 
black  Anatase.  All  this  might  be  deceptive,  however.  To  deter- 
mine the  symmetry  three  crystals  were  measured,  two  of  the  larger 
(20  mm.)  one  very  small  one  (2  mm.) 

Whilst  the  fuco^  are  very  splendent,  the  striation  causes  multiple 
images,  sometimes  of  e<iual  luminosity,  and  sometimes  a  mere  shredded 
spectrum.  Descloizeaux's  artifice  of  covering  the  faces  gave  only  a 
partial  relief.  It  seems  to  be  safest,  therefore,  that  I  record  here  the 
reflection  images  ()l)served,  and  give  my  readers  the  opportunity,  as  wtII 
as  the  means,  to  decide  whether  my  interpretation  of  the  observed 
fiEicts  is,  under  the  circumstances,  the  correct  one. 
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Ill  th(;  following  figure  2,  I  have  reijrodiiceii  llio  i.hf^rvfl  imagwi 
iibUiiiiwl  fnim  the  tw«  larger  cryhliiii' : 

t Sf^'--^^J^ St'n. ^ 

T- S^'SO' \ SS'SVL ~-^% 


SecanU  S^at^ 


^■-^ 


The  inspection  of  this  figure  seems  to  allow  but  one  interpretntion, 
to  wit  that  tlie  symnietry  is  tetragonal  and  that  the  angle  (001): 
(111)^58°  50'.  Now  we  have  for  Anatase  according  to  V.  Kock- 
scharow  {001);(101j  =60°  S8'  a  difference  of  1°  48'. 

Does  this  mean  isomorphism  of  the  two  species?  The  Analase  of 
some  localities  sho  o  I  o  e  p  raraid  hut  the  cleavage  is  parallel 
to  this  pyramid  a  d  t  s  ade  he  fimdiiincntal  pyramid  for  this 
reason,  I  have  r  ot  bee  able  o  trace  any  cleavage  planes  in  the 
crystals  under  dibc  <v  o  ^e  tl  er  basal  nor  pyramidal  nor  pris- 
matic. This  seen  s  to  opi  o  e  the  notion  of  isomorphism.  Assum- 
ing the  ob^rved  p_  a  la  (101,  then  the  primary  pyramid  follows 
with  G6°  58'  ]'2" 

and  C  =  l-6(>43. 

against  C  ^^  1-7799  in  Anatase. 

I  have  taken,  of  courw-,  V.  Kockschamw's  value,  because  I  ohuiined 
from  a  very  fine  Brazilian  anatn.-*  (Mr.  Hcmeiit's  c<)ilcftion)  for  the 
basal  edge."  43°  20'  (Kwnig.)  (43"  24'  V.  Kockwharow.)  Gn.th 
n  his  C  value  l'73i 
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The  harclne^  of  the  mineral  on  the  smooth  basal  plane  was  found 
ecjiial  to  that  of  Apatite.  The  color  on  the  faces  is  purplish-black, 
on  the  fracture  pitch-black.  The  fracture  is  uneven,  to  flat  con- 
choidal.  The  luster  is  brilliant  metallic-a^lamantine.  The  substance 
is  opa(|ue.  The  streak  is  black.  The  sj)eeific  gravity  was  found  at 
20°  C  =  5-833.  The  detennination  made  with  0*8487  g.  in  Pyknom- 
eter.  The  entire  crystals,  weighing  1'132  g.,  gave  on  Jolly's  bal- 
ance two  readings,  of  which  the  above  is  the  arithmetic  mean.  Unless 
crystals,  weighing  at  least  3  grs.  be  used,  the  values  derived  from 
Jolly's  balance  are  not  siifliciently  reliable,  according  to  my  ex|>eri- 
ence. 

In  a  strong  oxidizing  flame,  a  splinter  of  the  mineral  is  roundwl  at 
the  edges.  In  reilucing  flame,  melts  easily  and  vields  metallic  cop|)er. 
With  the  fluxes  a  blue  glass  in  O  fl.  Dissolves  in  HCl  with  a  yellow, 
in  NHC  with  a  blue  color.  With  NH*(HO)  a  very  slight  brown 
precipitate. 

A  preliminary  analysis  made  with  48'2  mg.  gave  CuO  46*1 
Fe^O'  =-  2'0.  It  is  evident  in  this  instance  that  the  iron  does  not 
belong  to  the  mineral,  iw  the  greater  part  of  it  was  left  undissolve<l  by 
dilute  nitric  acid  as  a  brown  red,  scaly  jwwder,  therefore,  probably 
Hematite.  The  material  used  in  determining  the  specifl**  gravity 
was  crushed  in  a  steel  mortar.  It  was  then  seen  that  the  mate- 
rial was  not  homogeneous.  Whilst  the  large  bulk  was  black,  there 
could  be  seen  three  red  spots.  They  denoted  the  presence  of  cu}>rite, 
which,  of  C4)urse,  was  not  strange  since  the  mineral  sits  on  cuprite. 
It  was  not  thought  advisable  to  remove  this  a<lmixed  cuprite  mech- 
anically. But  if  really  the  mineral  is  CuO,  then  the  analysis  must 
give  an  excess  if  Cu^O  be  present. 

0-2031  gr.  gave  0*2045  Cu\S.. 

0*0014  Fe''0\ 

CuO    =  100*58 
Fe'O'  =      0*64 


101*32 


Here  is  then  an  excess  of  1*32,  which  is  Oxygen,  and  this  corre- 
sponds to  118  of  Cu'O. 
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The    substance    of  llie    eryetal    would    thus 
mixture  of 

CuO  =  87.66 
Cu=0  =  11-70 
Fe'0''=    0-64 


ay  [1891. 

npliear  to    i>e    & 


lOO'OO 

It  is  a  matter  of  very  commoii  ob^rvntiou  that  large  eryetala  en- 
close bodies  of  &  difTcreut  nature,  sometimes  oven  force  tbem  to 
participate  in  the  mass  arrangement  of  the  predominating  molecule. 
I  cau  find  nothing  which  sug^wts  a  process  of  alteratiou  of  either 
Cii'O  into  CuO  or  the  reverse.  There  is  neither  met  am  or  pilosis  nor 
pseiidomorphoaie  in  this  case.  The  black  crystals  belong  sub- 
stantially to  what  mineralogists  have  heretofore  railed  Melacouit« 
or  Tenorite.  The  latest  crystajlographic  work  on  the  form  of 
Tenorite — Melacouite  is  by  Ernst  Kalkowsky  (Groth.  Zeitschr.,  Vol. 
3,  p.  279).  This  author  shows  by  a  recalculation  that  the  angular 
values  oijtained  by  Jentsch  (Ann.  d.  Phj-s  u.  Cliem.,  Vol.  17)  on  the 
crystallized  oxyde  of  Copper  occurring  as  a  furnace  product  at 
Freil«rg,  must  be  considered  as  identical  with  those  of  Maskelyne 
(Report  British  Aefiooiation,  1865)  on  very  minute  crystals  fVom 
Loi^twithiel.  Jentsch  was  mistaken  in  assuming  its  orthorhorabic 
syninietry  and  isonior]>hism  with  Hi'ookitc.  But  while  !Maskelyne 
finds  the  crystals  from  Jjostwitbiel  as  well  as  the  thin  lanicllx  from 
Vesuvius  to  be  moniisymmdric,  Kalkowsky  comes  to  the  conclusiou, 
on  optica!  gi-ound,  that  they  are  really  asi/mmetnc  although  closely 
H])]irii;n.'hjiig  the  monosymnietric  tyjie.  Ciroth  (Tabell.  Uebersicht, 
!!  Autl.)  !in.s  adopted  this  view,  in  so  far  as  be  puts  an  interrogation 
mark  after  the  word  "  monosymmctric  "  and  {jives  the  exphuiation 
ret'errcd  to.  in  a  note.  lie  evidently  does  not  irelieve  in  an  isometric 
form  iifCliiO,— which  liana  adopts  (System  of  Mineral,  Edition  5) 
on  the  authority  of  J.  D.  Whitney.  The  latter  had  found  (Rep.  L. 
Su[)..  ll-!l»)  cubo-octahedrons  of  CuO  and  contended  that  they  were 
uri;rin:d  and  not  psendoniorphs  on  the  ground  that  Cuprite  was 
only  iiliserved  at  the  same  locality  in  untmjditied  octaiiedrons.  Such 
an  it  I'^'M  merit  can  hardly  be  sustained.  For  the  cubo-oi'tahedral  com- 
binatiiin  is  veiy  common  in  (.'uprite  from  nearly  all  known 
lagnificent  .specimens  recently  come  from 
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■(122).  Unless  som^  more  conviDcing  testimony  be  produced,  we 
are  justified  in  discarding  the  isometric  symmetry  as  pertaining  to 
CuO.  Thus  we  have  only  the  monosymmetric  or  possibly  the 
nsymmetrit:  system  left  for  the  species  Melaconite  or  Tenorite. 
Aside  from  all  jirecedent,  tlie  tetragonal  crystals  are  so  unique  in 
their  appearance,  that  tliey  should  be  accorded  the  rank  of  a  very 
distinct  species,  and  the  name  Paramelaconite  is  proposed  for  them. 
Among  the  Melacoiiite  in  the  collection  of  the  University,  there  is 
a  s|)e('inicn  with  the  locality  "  Arizona."  It  ha«  been  in  the  collec- 
tion liver  twenty  years,  l)efore  the  Copper-Queen  was  located,  and 
very  proliably  is  not  from  Bisby,  It  is  a  middle-grain  sandstone 
impn'gnateil  with  minute  black  crystals.  A  similar  specimen  is  in 
Mr.  Bi-ment's  collection.  I  hnd  never  examined  it  critically  before, 
suniiiiiing  that  the  form  would  \>e  the  same  as  that  described  by  Mask- 
kelym^.  I  find  that  these  minute  crystals,  observed  with  a  magnify- 
ing  [Miwer  of  250  diani.,  show  the  same  liabitUK,  combination,  luster 
an<l  i-i)lnr  rui  the  tftragi>iial  crystals  from  the  Copj^r  Quocii.  There 
are  thus  two  lucidities  on  reconl  tor  the  occurrence  of  Paramelaconite. 
2.  The  blue  aeicutar  crytlaU.  Fooleile — a  chloro-oxyhydrale  of 
fopfter. — Tlie  nuiterial  to  work  mi  wil*  verj-  scant.  Dr.  Foote  sent  me 
bnikcn  off  crvstaL-'  from  which  I  was  enabled  to  pick 
out  about  25  mg.  of  pure  material,  with  which  (quanti- 
tative examinations  were  made.  It  was  not  deemed 
iidvisiiblo  to  dii^ignrc  the  beautiful  s|iecinieH  (fig.  1) 
fiir  the  sikke  of  niorc  material.  None  of  the  cr^'stals 
weigh  over  1  mg.  They  are  either  simple  or  twins. 
The  .simple  tines  repn'sent  six  «deil  prism."  with  pyrain- 
iiliil  terminations.  The  ohiique  character  of  the  latter 
is  iisTUilly  well  markeil.  When  examined  with  a 
[iiiwer  of  I.JO  diameters,  it  was  found  that  the  nmst 
cimijilex  coni1>imiti<m  is  that  represeiite<l  in  %.  8. 
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il  Win  obivrvcd  Hilly  iii  two  cryt'tnl^' :  u  in  iii<i«>tly  r]uit«  HRiall ;  tu  and 
o  are  always  prcwut.    The  hftltitiiK  is  nft^ii  talmlar,  [laralJi-I  u 
plane  nf  syniiiietry. 

A    p    :    p    =  49°  (131") 

A  -^  :  J^=i  36^(1431") 
A  -:   J*-  -33"  (147°) 


These  ineasiirenieiuti  are  of  course  only  approximate  (being  made  I 
under  the  niieroseope) — the  crystal  lying  on  fac*  II.  The  plane  of  ■ 
optical  estint'tion  encloaea  with  edge  p:p  un  angle  of  7*°.  Fori- ff 
live.     The  system  is.  therefore,  clearly  ynono*yinmetrie. 

The  twins  are  either  simple  like  the  common  form  in  8ei«i)it«,  I 
that  is  composition  fsux  aoP<a    rotation  180°;  or  two  such  simple  1 
twins  perforate  each  other  at  right  angles  with  the  vertical  axig   1 
commou  to  both.      These  form  then   combinattona  like    those   of '  ] 
Harinotome.      The  broken  off  endn  of  such  twins  show  the  re-e 
ing  angles  indicating  theexistence  of  nbasal  elearage.      Healeil  in    I 
a  closed  tube,  a  crystal  turns  black,  without  losing  iu  shajie  or  e 
its  luster  and  yields  three  sublimates.     The  uppermost  is  water,  the 
middle  one  is  gray,  the  lower  one  green,  after  cooling.      The  color- 
less flame  takes  the  characteristic  blue  and  green  colors,  when  a 
crystal  is  bronglit  within  its  borders.      On  charcoal  the  same  color 
phenomena,  no   smell    of  arsenic.      The  tests   for   sulphuric    and 
phosphoric  acids  result  tiegalivehj. 

For  the  quantitative  analysis  only  16-0  nig.  were  available.  This 
material  was  placed  without  pulverizing  it,  in  a  mixture  of  .\g 
NO'  and  dil.  XHO'  and  digested  at  about  oCC.  The  crystals 
turned  white  at  once  and  were  gradually  converted  into  veritable 
|)seudomorphs  of  AgC'l  after  the  original  mineral.  They  were  then 
broken  up,  to  make  sure  that  a  complete  deconi position  had  liikeii 
places.  AgCI  was  then  filtered  »\nm  a  20  mm.  filter.  From  the 
filtrate  the  esce.-^  of  .\g  was  removed  BafF  added  and  allowed  to 
stand  over  night.  Then  filtered.  Ba  removed  and  Cu  jirecip.  by 
H'S.  The  precipitate  was  dark  brown-black.  So  arsenic  present. 
The  filtrate  boiled,  made  amninniacai,  filtered,  and  to  filtrale  Slgt'l' 
added.  No  precipitate.  Absent  1*K)'.  The  weights  obtained  were: 
Ag  :  -  35  nig ;  ashes  from  BaCl"  precip.  =-0'2  mg. 
-  1  V>j  mg ;  ashes  with  CO"  - 
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From  these  figures  is  deduced  the  percentage  composition. 

CuO    =63-7=:    8-12^ 

CuCP  =  13-5  =    1-00  J-  Molecules. 

WO    =22-8  =  12-6   j 


100-0 
Hence  8  [Cu  (OHy]  CuCF  -f   4  H'^0. 

Footeite  has,  therefore,  as  its  nearest  relative  the  Thallingite  of 
Church.     In  the  latter  the  ratio  of  Cu  (HO)' :  CuCP  is  4  :  1. 

3.  Malachite,  asbestiform, — It  would  have  been  impossible  to  ^t 
enough  material  with  which  to  identify  the  peculiar  greenij^h  >*ilvery 
coating  from  the  malaconite  specimens.  Fortunately  there  wiu*  an- 
other specimen  of  mixed  limonite  and  cuprite,  the  entire  surface  of 
which  had  such  a  coating.  Here  we  find  it  like  the  finest  lint  in  the 
depressions  of  the  specimens.  The  crystals  of  which  this  lint-like 
material  l»<  comjK)sed,  are  not  foFt  to  the  surface  on  which  they  lie. 
With  the  lea<^t  touch,  whole  flakes  are  detached  ;  but  even  a  big  flake 
will  barely  weigh  one  milligram.  Under  the  microscope,  the  (H>mpos- 
ing  crystals  can  be  seen  to  be  needles,  tabular,  parallel  to  the  clino- 
pinacoid  and  showing  in  fact  a  habitus  like  the  crystals  obtaine<l  from 
a  boiling  solution  of  calcium  sulphate.  Each  cme  individualized  is 
light  greenish  in  color  and  polarizes  strongly.  The  silky  metallic 
luster  and  white  color  of  the  flakes  must  be  owing  to  interference 
phenomena. 

Brought  into  a  colorless  flame,  the  flake  turns  shuiing  black  and 
fringes  the  seams  of  the  flame  yellowish  red  like  calcium  siilts. 
Neither  blue  or  green  colors  arc  visible.  The  mineral  does  not  con- 
tain chlorine.  No  sulphur  present.  I  managed  to  get  10  mg.  of  the 
clean  material ;  that  is  to  say  with  150  diameters  I  could  distinguish 
a  few  brown  particles  of  cuprite-limonite  only. 

This  quantity  gave 

Ignition  at  Iwginning  of  cherry- re<l  heat  3*0  mgs. 

Fe'O'  0-1  mg. 
CuO    6-9  mg. 


10-0 
The  above  comyK)sition  is  exactly  that  of  malachite,  an<l  all  would 
Ik*  satisfactorv  if  it  were  not  for  the  color  of  the  flame,  for  which  I  cun 
find  no  explanation. 
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■EXIC&K  0BA8SXB. 
BY    F.    LAMtfON-SCRIBSER. 

I.  Speelei  CoUeHed  in  1890,  by  Mr.  C.  0.  Pr^ingle. 

1.  i3i47i.    Trisiaeam  faioionlBtiim  Trio..  Aiaben.  in  Kot.  ZvM.  lflT7,  p.  it&; 
Fuurn.  Mr-i..  PI.  Edudi.  linm.,  p.  HO, 

liWlges,  Sail  Ji>s(;  Pass,  tifty  miles  uorthenst  of  San  Luia  Potoai. 
August  15. 

S.  \Z\Zi).    Eriaothii*  taoobaroMai  Mi.,  var.  Trinll  Kuk.  in  Mart,  ei  EUhl.  ("Jar. 
liru.  II,  Pan3,  p.  2&8. 

Nodes  with  a  ring  of  abwrt  appreraed  hairs,  pruinose  or  Bhiiiiiig 
below,  Panicle  about  30  cm.  loui^,  it^  base  (iu  uur  apecimen)  io- 
cluded  ill  the  uppermost  leaf-sheutli,  the  blade  of  which  is  very  nar- 
row aud  nbuuL  10  cm.  long.  Pedicels  about  H  as  loug  as  the  spilce- 
lets,  thickened  above,  long  pilose.  Sessile  spikelet  6  mm.  long, 
outer  glume  ahortly  bimucrouate ;  firat  glume  2-keeled,  scabrous  on 
thi-  keels  above,  4-neryed,  pilose  on  the  back  ;  second  glume  scabrous 
on  the  keel  near  the  apex  and  with  a  few  long  huirs  on  the  back  be- 
low, &-nerved,ciliateon  the  inflexed,  hyaline  margins;  fourth  glume 
lanceolate,  ciliate  on  the  inar^ns  above,  two'touthed ;  awn  about  S 
mm.  Ions.  Anthers  T.^-l-S  raiu.  h.ng,  fallijin;  fn-m  the  spikelela. 
Hlyles  iiii  lon;r  as  tlie  stigmas  which  are  exserted  at  maturity. 

The  dull  white  a>liir  iinil  length  of  the  pnnielc,  it.s  ba.ie  enclosed 
ill  the  dieath  of  the  up])ermoi'l  leiif,  the  liairs  upon  the  outer 
glumes,  the  hyaline  and  ciliate  iiiDexed  margins  of  the  second  ^'lunie, 
and  the  ciliate  miiri,'ins  of  the  fourth,  all  jroint  to  Erianlhm  Trlnii 
Hack.  I  Moiiog.  Amirop.,  |>.  1-Vi),  but  the  exserled  styles  and  length 
of  the  anthers — characters  iise<l  to  separate  E.  I'rinn  from  E.  sac- 
eh'iroitles  by  Ilackel — point  to  the  Inst  named  sjwcie.*.  These  char- 
acters are  doubtless  vaiialile  and  do  not  deserve  to  hiive  .■■o  much 
value  attached  to  them.  Aller  having  made  a  very  careful  study 
of  the  material  in  my  berburinm  in  connection  with  the  descriptions 
given  by  Ilackel  (Monog.,  jip.  Till,  K^^)  of  E.  sici-kfiroiiies  and  E. 
Trhiii.  I  fiiil  1"  Hud  any  valid  character  anmng  those  given  to  define 
these  sjiecies,  which  is  not  broken  down  or  lost  iii  the  descriptions 
given  of  the  several  varieties  or  stibsjiccies  enuincrated,  I  have, 
therefore,  preferred  to  i-egurd  it  as  only  a  variety.  E.  giieehai-'udes 
nmturhta  (made  a  fulHpeciea  by  Hackel)  has,  I  think,  better  o 
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8.  (8188).  BottbcBllia  oompressa,  Linn.  fil.  Soppl.,  p.  114,  var.  fasoiouUta; 
Hack.  Monog.  Androp.,  p.  286.  Htmarthria  fasciculata  Konth.  Revis. 
dram.  I,  p.  152 ;  Fourn.  Mex.  PI.  Enum.,  Gram.,  p.  67;  Vasey  Contr.  U. 
S.  Nat.  Ilorb.  II,  p.  53. 

About  ledges  of  a  cascade  at  the  bead  of  Tamasopo  Cafion  in  tbe 
mountaius  midway  between  San  Luis  Potosi  and  Tampico.  June 
24. 

4.  (8184).    Andropogon  oondensatus  Kuntb,  in  HHK.  Nov.  Gen.  I,  p.  188,  var. 

panioulatUB  Hack,  in  Mart,  et  Eichl.  Fl.  Rraii.,  Vol.  II,  par8  3,  p.  297  ; 
Monog.  Androp.,  p.  388.  A.  paniculaius  Kth.,  ^.  Lhotzkyi  Memi.; 
Fourn.,  PI.  Mex.  Enum.,  Gram.,  p.  61. 

On  exj>osed,  cool  ledges  of  mountain  sides  above  Tamasopo  Cafion. 
June  24. 

5.  (8446).    Andropogon  maoronrns    Michx.,    var.  oorymbosas   Hack.    Monog. 

Androp..  p.  400. 

Exposed  slopes,  Tamasopo  Cafion.     June  24. 

6.  (8128).    Hilaria  cencbroides  HBK.,  var.  oiliatns  var.  nov. 

Culms  slender,  35  cm.  bigb ;  spikes  slender,  about  3  cm.  long. 
Groups  of  spikelets  4-5  mm.  long,  pale  green.  Awns  short,  not  ex- 
tending beyond  the  lobes  of  the  glumes,  and  conspicuously  ciliate 
along  their  sides  with  short  spreading  or  deflexed  hairs.  There  are 
usually  two  awns  between  the  lobes  of  the  outer  glumes  of  the  9 
spikelet. 

Near  Guadalajara.     May  17. 

The  genus  Hilaria  may  be  briefly  characterized  as  follows : — 
Spikelets  sessile  in  groups  of  three  at  each  joint  of  the  zigzag  con- 
tinuous rachis,  forming  terminal  spikes,  the  groups  falling  off  entire. 
The  two  outer  or  anterior  spikelets  $  and  two-  to  three-flowered  ;  the 
posterior  or  inner  one  (next  the  rachis)  9  or  5  and  one-flowered. 
Empty  glumes  much  firmer  in  texture  than  the  others,  inequilateral, 
many  nerved,  more  or  less  connate  below,  entire  at  apex  or  more 
often  divided,  usually  unequally  two-lobed,  with  one  to  several  inter- 
mediate awns  or  awn  like  divisions. 

Hilaria  cenchroides  is  a  low,  stoloniferous  grass  and  presents  con- 
siderable variation  in  the  length  and  breadth  of  its  leaves,  and  espe- 
cially in  the  size  of  the  spikelets,  breadth  of  glumes  and  their 
divisions,  length  of  awns,  etc.  In  some  forms  the  outer  glumes  are 
pale  green  with  roseate,  scarious  tips,  while  in  others  these  glumes 
are  more  or  less  thickly  covered  with  dark  purple,  punctate  dots. 

E.  PalmerV  s[)ecimens  (No.  197,  coll.  1886)  are  nearly  typical, 
very  closely  resembling  the  illustration  in  HBK.  Nov.  Gen.  et  Sp.  I, 
t.  37.      Pringle's  specimens  of  1885  (No.  493)  difter  but  little  from 
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ihis,  Pfliiuer'a  No.  347  (1887)  islessiuarkedlysloloniffirDua,  taller 
and  more  atender  throughout  with  longer  leaves.  It  is  essentially 
the  same  form  as  that  named  by  Dr.  Vaaey.  B.  cenchroides  var. 
rMuHa  (Grasses  of  llieSftuthwesl,  Part.  1,  FL  X).  In  the  figure 
uf  ibis  last,  the  outer  glumes  of  the  flpikeleLs  are  represented  «a 
scabrous,  as  they  certainly  are  in  my  epeciniens,  although  in  the  de- 
acriptiona  they  are  said  to  Iw  "smooth." 

In  Pringle'B  No.  3128  the  ajiikeletP  are  decidedly  shorter  than  in 
liny  other  form  I  have  seen,  as  are  also  the  awn-!,  and  tbeBe  are  re- 
niarkahie  in  that  they  are  eiliate  along  their  edges  (see  fig.  2n, 
Plat«  XIII.) 

In  Mexico,  H.  cenchroides  is  used  in  decoction  aa  a  popular 
remedy  to  purity  the  blood  especially  in  ca^es  of  ekiii  disease. 
( Bull."Torr.  Bot.  Club,  XIV,  p.  100). 

T.  f3133).    AntndiiuUa  DsppeMU  Xe«  in  iioBuluiilii,  ins.i,  \i.  H.    Swud.  S;ou 
Druin..  )i.  nh:  t'Wra.  M*i.,  I-l.  ISuuiu.,  dram.,  ]>.  M.     Suae  u  liii  C. 
Wright,  (.'ub4n  collootlan  (A.  CuitHli!  flrl«b.   PI.  Wr..  p.  HXJ.    No.     ' 
2ei,^  PringJe,  ISNU,  ia  lb«  uing. 

llomXe;  iBioi.  Con  U.  Am.  Ilot,  HI,  |.,  3al)  unilet .-/  AultHtaV-uft. 
mnd  A.  litifolia  nnd  A.  iiefirui  yuurti.  trlth  A.  Dtpfieami. 
First  glume  ahout  as  long  i»  the  third  (2'2-2'5  mm.)  acuminntet- 
pointed,  scabrous  ou  the  keel  above,  S-nerved  ;  third  glnnic  3'5-3'8 
mm.  long,  5-nerved  below,  drawn  out  to  a  narrow  and  truncate  or 
eniiirgitmlo  a|jex  ;  fourth  glume  about  I'S  mm.  long  (inclmiing  the 
ohtusf  nnd  hairy  callus).  Awn  very  alender,  about  9  mm.  long,  not 
Hatteuc'l  nor  twisted  lK'l"w,orifegcnicuIiilt',  bending  at  ii  [wint  about 
2  mm.  above  the  glume  (fli.  ex.  s|>ec.  Prlngle). 

About  tbo  lediresof  a  eaaciide  at  the  head  of  TamiisojK)  Ciinon  in 
the  UKiuntain.-  inidwav  between  Sail  Luis  Pot.isi  and  Tampieo. 
June  24. 

I  reter  I'rlnglc's  No.  •'5133  to  .4.  />;i;((v, 
given  by  Fournier  (1.  c.)  whii-h  it  may  be 
■■Culnio  gracili,  ;!-iwdali.  folii^s  iingusti.s  ! 
sunnoo   a   |.aiii<'ula   r.-mi.io.  glabrls  cum  v 
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in  regard  to  it.  According  to  Trinius*  figure  (Icon.  Gram,  tab., 
266)  of  A.  Braailienmy  as  well  as  the  descriptions  given  of  this 
species,  I  must  consider  Pringle*s  plant  distinct  from  it.  A.  Brasi- 
liens  is  is  a  stouter  grass  with  broader  leaves,  and  the  awns  of  the 
spikelets  are  much  shorter,  stouter,  strongly  flattened  and  twisted 
below  the  geniculation,  similar  to  that  shown  in  Plate  XIII,  figs. 
9b  and  9c,  drawn  from  a  spikelet  of  No.  1746  Pringle,  1888. 

8.  (8129).     Faspaluin  oonjngatnm  Berg.,  Act.  Helv.  VII.  p.  129,  PI.  8  ;  Trin.  Icon. 

tab.  102;  Chapiu.  So.  Flor.  Suppl.,  p.  666;  Va«ev  in  Bull.  Torr.  Bot. 
Club.  XIII,  p.  16;i. 

By  streams  at  Las  Canoas  in  the  valley  at  the  head  of  Tamasopo 
Cafion.     July  8. 

9.  (8848).     Faspalnm  graoile  Rudge?,  Foum.  Mex.  PI.  Enuni.,  Gram.,  p.  5. 

Culms  erect  or  ascending  from  a  geniculate  or  subrepent  base, 
branched  below,  20-35  cm.  high.  Leaves  narrowly  to  broadly 
lanceolate  (3-8  cm.  long  by  1-1*5  cm.  broad)  acute,  cordateatba.se, 
thinly  pilose  on  both  sides  and  ciliate-scabrous  on  the  margins; 
sheaths  lax,  pilose  along  the  margins.  Spikes  7-15,  solitary  or  in 
pairs  along  the  main  axis,  spreading  1-3  cm.  long,  nearly  sessile, 
pilose  in  the  axils ;  rhachis  flat,  2-3  mm.  broad,  scabrous  on  the 
inner  face  and  margins,  back  smooth.  Spikelets  pale  greenish- white, 
smooth,  biseriate,  appressed,  obtuse,  2-2*3  mm.  long  ;  pedicels  about 
0*5  mm.  long,  pilose-scabrous  on  the  outer  side. 

Wet  meadows  about  Lake  Patzcuaro.     November  9. 

No.  240  Rusby,  1886,  fiom  Bolivia,  is  the  same. 

According  to  Trinius  (Panic.  Gen.,  p.  78)  Paspalum  grncile 
Rudge,  is  an  exceedingly  variable  species,  difiering  much  in  its 
several  forms  in  height  of  culm,  length  and  breadth  of  leaves, 
number  and  length  of  spikes,  pubescence,  etc.  He  describes  the 
spikelets  as  acute  while  in  our  plant  they  are  obtuse.  In  other 
resj)ects  the  characters  agree  very  well.  Our  plant  should  be  com- 
pared with  P.  pallidum  HBK.,  which  Trinius  (1.  c.)  regarded  as 
only  a  low  growing  variety  of  P.  gracile  Rudge.  No.  1696  Fendler, 
from  Venezuela,  which  was  distributed  as  P.  pallidum  HBK.  is 
rather  P.  caiididxim  IIBK.:  note  the  uniseriate  and  obtuse  spikelets, 
characters  which  Kunth  s|x?cially  j)oints  out  as  distinguishing  P. 
candidum  from  P.  pallidum.     (HBK.  Nov.  Gen.  et.  Sp.  I,  p.  73). 

10.  (8386).     Fanioam  paipaloides  IVrn.,  PI.   I,  p.  SI:  Fnurn.  Me\.  PI.  Enum.. 

(irnin.,  p.  IS;  Chapiii.  So.  Fl.,  Suppl.,  p.  fiC6 :  Va!<oy  Bull.  S  (Hot.  Div. 
U.  S.  Dcpt.  Agr.)  p.  2.{. 

Shallow  water  of  Lake  Patzcuaro,  State  of  ^richoacan.  October 
22. 
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Tiie  Indiiins  gather  this  grBBS  to  fee<i  lieir  donkeys,  oxen,  etc'.,  by 
pulling  out  uf  the  waWr  the  thick  stems  which  are  nearly  hix  l^t 

loag  (Pringle.) 

11.  <3403|.  Pftoioam  divaiiottnin  Uon.  in.  Eltogr.  PI.  Jam.  Pugll.,  So.  U; 
Fourr.  Mm.  PI.  Ennm.,  Onuii.,  p.  32;  Chsnm,  8n,  Fl,.  ii.  575  r  Vvy 
lluli.  8  {But.  Div.  r.  S.  Ilept.  Ajr.)  p.  .IB, 

Very  different  from  No.  1732,  collection  of  188i(. 
Ledges,  Tamaaopo  Canon.     July]. 

IS.  (3449),     Pknioam  hitna  Ell.,  mr.  pnrpnraiaani  vur.  n-:v. 

The  three  lower  glumes  dark  purple.  Branches  of  the  panicle 
shorter,  apikelels  longer  (nwirly  3  mm.)  and  generally  more  crowded, 
and  outer  glumes  more  obtuse  than  in  the  sjiecies  as  found  in  the 
Southern  Statea.  Sparsely  pilose  near  lln;  biise  of  ihe  leaver,  other- 
wise smooth  throughout. 

Wet  hollows  in  prairies  of  Flor  de  Miiriu,  State  of  Mexico.  Sep- 
tember 4. — 1'.  hiana  Ell.  is  remarkable  for  the  unneually  large,  sub- 
coriaceous  and  obovate  palea  of  the  neutral  floret. 

IS.  (3403).  Fsnicam  dtloatnin  Aubl..  n.  Guiiui..  I.  o,  aO;  Uriwb,  V\m.  RHt. 
WmI  Ind.,  f.  S«:  Ht-msl.  Biol.  CmiI.  Am.,  Ilotanjr.  III.  WO  iwu!  |.. 
jgtf  mb  Stiaria).     Stlarta  iiiliala  R»Wi  v«r„  Fourn.  Mm.  I'l.  Rnam., 

Onmi.,  p.  4!, 

Wet  shaded  ledge?,  Tamasopo  Cafioii.    September  30, 

14.  (3320^.     LesnU  htlandlm  Sir..  Prod;  Fl.  Iml.  Oc?..  |>.  SI :  Clmiim.  Sn.  Fl..  p. 


Shalloi 
15.  1 3274 1. 


waU-r,  Lake  PalKC 

Stips  teauUllma  Trit 


>,StatiM,fMielio 


(_><.-to 


r  2.5. 


r.  r.  t^.  IIitIi.  Il.p.  ij.l 

Culms  slender,  simple,  erect  from  u  perennial  root,  ()(l-80  cm, 
high;  leaves  slender  filiform,  eloTif:at(il,seabiiin!* ;  ligulc2  mm.  long; 
panicle  12-20  cm.  long,  siender,  base  enchised  in  the  up]>er  loaf- 
sheiith,  branches  iti  threes  or  fives,  erect,  l—i  cm.  long.  Knipty 
glumes  with  long-aitenuiitcd  or  subuhite,  hyaline  and  colorle.j.*  tips, 
ai)out  1  mm,  broad  at  the  purplish  base,  three-aerveil,  lateral  nerves 
abort ;  the  first  glume  G-o-S-.l  mm,  limg,  the  second  usually  a  little 
shorter;  |>cdicels  slmngly  scabrous.  Flowering  glume  2  mm.  long, 
minutely  ttiberculate-niiigliened,  crowned  with  a  few  short  bristles 
and  with  ii  line  of  short  appre8.-icd  hairs  on  the  b.-ick  lielnw;  callus 
short  and  obtui^e,  pilose.  Awn  very  slender  ti-7  cm.  long,  minutely 
scabrous,  .-iriingly  geniculate  at  about  2  mm.  from  the  base,  the  bing 
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Cameras  Pass,  Coahuila,  on  limestone  hills.    September  20. 

Neither  Hemsley  nor  Fournier  recognize  S,  tenuimma  Trin.  as 
Mexican.  Among  the  species  described  by  Fournier,  Stipa  sub- 
uUUa  (Mex.  PI.  Enum.,  Gram.,  p.  75)  comes  nearest  to  including  our 
grass  according  to  the  characters  that  are  given.  Trinius  (Act. 
Petrop.  1836,  p.  36  and  Stipac,  p.  41)  says  of  the  South  American 
plant,  (the  type  was  collected  in  Mendoza)  *'  radix  fibrosa,  annua. 
Paniculse  angustissimae  tenera^,  radiis  subsolitariis."  In  our  plant 
the  root  is  evidently  perennial  and  the  rays  of  the  panicle  are  in 
threes  or  fives ;  in  all  other  respects,  however,  the  excellent  descrip- 
tion given  by  Trinius  for  S,  tenuissima  applies  most  closely. 

16.  (8816).    Muhlenbergia  Bourgasi  Foam.  Mex.  PI.  Eiiiini.,  Oram.,  p.  8ft.   (Same 

as  1155  Bourgeau  in  herb,  m.) 

Annual.  Culms  much  branched  and  leafy  below,  slender  and 
naked  above,  15-30  cm.  high.  Ligule  acute,  hyaline  3  mm.  long. 
Leaves  flat,  1-3  cm.  long,  1  mm.  or  less  broad,  very  finely  scabrous 
on  the  margins  and  minutely  pubescent  on  the  upper  side  along  the 
nerves.  Panicle  3-5  cm.  long,  rather  narrow,  branches  solitary, 
ascending,  the  lower  ones  1*5-2*5  cm.  long.  Empty  glumes  unequal, 
the  first  lanceolate,  acute,  one-nerved,  about  1*5  mm.  long ;  the  second 
much  broader,  2  mm.  long,  three-nerved  and  acutely  three-toothed  at 
the  apex.  Flowering  glume  3  mm.  long,  pilose  below  at  the  back 
and  sides,  scabrous  above,  awned  just  below  the  entire  or  bidentate 
apex ;  awn  8-12  mm.  long,  scabrous  and  strongly  flexuose.  Callus 
pilose. 

Prairies  of  Flor  de  Maria.    September  4. 

In  the  closely  allied  M.  ClomenaTrin,  (824Pringle  1886,  and  932 
Parry  and  Palmer  1878),  the  culms  are  usually  about  8-12  cm. 
high,  the  main  axis  of  the  short  panicle  and  also  its  branches  are 
strongly  flexuose,  at  least  at  maturity.  The  second  empty  glume 
hardly  1*5  mm.  long  and  scarcely  exceeded  by  the  flowering  glume 
which  is  broader  in  proportion  to  its  length  and  more  pilose  than  in 
M,  Bourgcn, 

17.  (8444).    Muhlenbergia  Sehai&ieri  Foum.  var.  longiteta.   {M.  Schaffneri 

Scribner,  Bot.  Gaz.  IX,  p.  187.) 

Empty  glumes  scarcely  one-half  the  length  of  flowering  glume, 

awn  10-18  mm.  long  (2-3}  times  longer  than  the  glume).    The  apex 

of  the    flowering    glume    is    often  bifid,  the  divisions  setiform ; 

divisions  0*5-1*5  mm.  long. 
20 
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Foot  hills  of  the  Riu  1 
growing  on  thin  eoil  of  ledger.     August  2<5. 

Fournier  (Mes.  PI.  Euiini.,  Gram.,  p.  85)  describing  M.  Scliaffnai  ' 
says,  "glumis   inEqualibus,   inferiore  prufunde  bidentala,  breri<»r, 
siijwriore  acuta  Ee(|uaote  apicutam  ;  pales  inferiore  intei;ra,«ubulati>T  i 
rostrnta,  seta  leijiiuntespiciilam."     These  charuotere  include 
de/"inperata    (Bot.    Gaz.    IX,    187),  which,   therefore,    must    W  1 
abanddued. 

IB.  I34TT).    HnhlBiibergia  ■rtloalata,  u.  *f>.  ' 

Perennial.  Cnlms  simple,  erect,  60-80  cm.  high,  eiivehiped  at  the  I 
baw,  OS  are  also  the  numerous  innovations,  by  llie  old,  pen^isleiit, 
and  somewhat  cuniprewwd  leaf-,*heatli8  which  are  terminated  by  the 
rigid  ligiiies  that  project  beyond  the  articulation  where  the  fHllen 
blades  were  attached.  Leaves  elongated,  folded,  terete,  filiforni,  the 
upper  one  nearly  etjualling  the  panicle,  smooth  without,  densely 
.  rttriguKe- pubescent  within,  distinctly  articulated  with 
■the  sheath.  Sheaths  finely  pubescent  on  the  back 
above,  at  least  when  young,  margiuB  smooth,  striate. 
Ligule  rigid,  (J-10  mm.  long,  entire,  distinctly  two- 
,  Iceeled,  with  broad,  striate  and  decurreot  margitlit 
persistent  on  the  old  sheattu  after  the  blades  have 
fallen.  Panicle  Date-green  or  straw-colored,  slrirt, 
elongnted  (:J0-4IJ  ciii.),  ratlier  deunely  flowered: 
brandies  nuuiernua,  abort  ('2-4  cm.),  erect,  Spikeleta 
lanceolate,  subterete,  erect  on  slender  pilose-acabroua 
])edicels.  Empty  glumes  lanceolate,  acute,  one- 
nerved,  cilinte-acabniuB  on  the  nervesabove,  the  second 
[ifunlly  subulate-piiinted  and  nearly  as  lung  as  the 
floret,  the  fir^t  a  little  shorter  and  narrower.  Flower- 
ing glume  lanceolate,  acute,  '1-6  mm.  long,  three- 
a.^?^"*ii.''s'!uppi""erved, slightly  scabrous  on  the  mid-iier\-e  above  and 
«.«'ii.?u'!VtgHif-*l""'t'y  1'''°*^  anteriorly  on  tlie  dislinct  callus;  awn 
,V;i="iiIl'i"»rAr.'™ini!*tr"»-'tl.V  terminal,  slender,  subllesuose,  20-30  mm. 
"/."^iihtheTh^ih'  1""S-  I'n'e;i  hmcecilate,  acute,  about  iis  long  as  the 
floral  ginnie,  two-nerved,  nerves  approximate,  especially  near  the  tip 
where  they  art'  slightly  ccalirrmp;,  fimixnh  below. 

('aU-areniis  biuikr*,  Cnrdcnas,  Stale  of  San  Luis  Poto.si.     Octol>er  7. 


19.  <33Bli,    Periiilama  crlnitam  I' 


n  ltd.  lln-i 


:  Kunlh  Knuii 
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three-nerved,  pilose  at  the  base,  long  awned ;  nerves  of  the  palea 
almost  coalescing  above. 

A  slender,  branched  annual  20-80  cm.  high,  often  rooting  at  the 
lower  joints;  leaves  long  and  delicate;  spikelets  crowded  in  dense 
clusters  forming  a  more  or  less  interrupted  spike-like  panicle,  8-20 
cm.  long. 

Shaded  ledges  of  a  barranca,  near  Guadalajara,  State  of  Jalisco. 
October  and  November. 

20.  (8817).     SporoboluB  repens  PresI,   Rel.  Huank.  I,  241.      Vilfa  refims  Trin. 

A^rost.  I,  p.  80;  Fourn.  Mex.  PI.  Enom.,  Uram.,  101.  Same  as  3285. 
Borgeau. 

Shallow  ponds  (then  sterile  and  the  stems  and  leaves  floating  on 
the  surface  of  the  water),  and  in  wet  soil  about  the  borders  of  these 
(then  rooting  and  fruiting),  prairies  of  Flor  de  Maria,  State  of 
Mexico.     September  4. 

21.  (8197).     Sporobolns  ar^tUB  Kunth,  Enum.  PI.  I,  p.  215;    VU/a  argutus  Nee8, 

Agrost.  Bras.  395  :  Trin.  Agrost.  I,  p.  40 ;  Vdfa  humifusa  HBK.  var. 
B  major,  Fourn.  Mex.  PI.  Enum.,  Oram.,  p.  »7.  Same  aa  816  Pringle, 
1886. 

Low  meadows,  Valley  of  Mexico,  Federal  District.     July  27. 

22.  (8180.)     SporoboluB  minutifloms  Link  ? ;  Kunth,  Enum.  PI.  I,  p.  214.     Vilfa 

minutiflora  Trin.  Agrost.  I,  p.  63 ;  Doell  Flor.  Br».  fasc.  LXXIX,  p.  31. 

Culms  20-40  cm.  high,  slender.  Leaves  flat,  3  mm.  or  less  broad, 
3-10  cm.  long.  Ligule  very  short,  ciliate.  Panicle  exserted,  pyram- 
idal, 8-16  cm.  long  ;  branches  solitary  or  (rarely)  in  pairs,  the  lower 
ones  4-6  cm.  long,  naked  below ;  spikelets  rather  crowded  above  and 
along  the  secondary  branches  on  short  unequal  pedicels.  Spikelets 
1  mm.  long;  second  glume  about  0*5  mm.  long,  rounded,  obtuse, 
broader  and  a  little  longer  than  the  first ;  flowering  glume  and  palea 
equal,  obtuse  and  nerveless. 

Thin  soil  of  limestone  ledges,  hills  above  Las  Canoas,  State  of  San 
Luis  Potosi. 

28.(8885).    Epioampai  Boargasi  Fourn.  1  (Mex.  PI.  Enum.,  Gram.,  p.  88) ;  Sporo- 
bolus  coHiplanatus  Scribner,  as  distributed. 

Perennial.  Culms  rather  stout,  simple,  erect,  1*5  ram.  high,  com- 
pressed below,  smooth,  nodes  pruinose.  Leaves  with  smooth  carinate 
sheaths  longer  thtui  the  internodes;  ligule  delicate,  hyaline,  10  mm. 
long,  acute  or  lacerated;  lamina  elongated  (60  cm.)  attenuate- 
pointed,  flat,  3-6  mm.  wide,  scabrous  on  both  sides  and  rough- 
serrulate  along  the  margins.  Panicle  difliise,  45  cm.  long ;  branches 
irregularly  scattered  along  the  main  rachis,  capillary,  naked  below 
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for  one-half  their  length,  the  lower  widely  BpreaUiug,  10-15  oni.  long, 
shorter  and  mure  erect  above.  Hptkeletg  oot  at  all  coiiipressed, 
l'5-2  mm.  long,  one-fluwered.  Empty  glumes  ovate  or  oblong, 
obtuse,  siibequal,  distinctly  one-nerved,  minutely  roughened  ou  the 
hack,  equalling  or  a  little  shorter  than  the  floret.  Flowering  glume 
distinctly  three-nerved,  rather  brondly  obtuse,  occosiooally  ehort- 
miicronate  pointed  by  the  extension  of  the  mid-nerve,  iimooth  at  the 
base.  Pftlea  as  long  ats  \t»  glume,  two-nerved,  embracing  (not 
adherent  to)  the  caryopsiB  in  fruit.  Slameiis  three.  Stigmas  pro- 
jecting from  the  sides  of  the  floret.  Fruit  a  caryopsis,  smooth,  suh- 
terete,  obtuse,  nearly  as  long  as  the  fruiting  gUime  and  loosely  held 
in  the  floret  by  the  broad  margin?  of  the  palea.  (PI.  XIII.  flga. 
4-4d). 

Under  cool  clitfe  of  a  barranca,  near  Guadalajara,  State  of  Jalisco. 
Kovember  3. 

Tliis  grass  ditfers  from  Epieampe»  as  described  by  Benlham  and 
Hooker  (Gen.  Ill,  p.  1148)  in  its  widely  diti'uBe  panicle  whicli,  with 
its  Rinall  epikelets,  resembles  an  AgrottU.  The  irregular  (spiral  ?) 
disposition  of  the  brancliee.  the  firm  t«xture  of  llie  flowering  ghime, 
large  palea  and  terminal  awn  or  mucro,  separate  it  from  that  genus. 
The  strictly  adherent  pericarp  alone  separata's  it  from  Spornbohu. 
From  Stiiklenbergia  it  is  distinguished  by  its  loosely  enclosed 
caryopsis,  this  being  held  chiefly  by  the  pnlea,  to  which  however,  it 
is  not  at  all  adherent.  As  understood  by  Fournier,  the  grass  In 
question  certainly  belongs  to  Epicampes,  and  it  is  probably  his  E. 
Boiirgmi.  From  his  imperfect  descriptions,  however,  one  is  hardly 
enabled  to  positively  det«rmiue  the  species.  Unfortunately  I  am 
not  able  to  compare  Pnngle's  specimens  with  those  of  Bourgeau  and 
Liebmau,  referred  to  by  Fournier  as  types  of  his  E.  Boiirgwi  and  E. 
expaiita. 
24.  (3i4fi).     D«iahampaia  Friugtei,  Scribn.  <in  I'ringle'r  eoU..  IK87.  no.  I42t<.) 

Culms  slender,  erect,  very  smooth,  60-70  cm.  high.  Sterile  shoote 
(innovations)  numerous,  estravaginal,  leaves  of  these  rather  short 
and  narrower  than  those  of  the  flowering  culm.  Sheaths  smooth, 
shorter  than  the  internodes.  Ligule  membranous,  about  2  mm.  long, 
obtuse,  broader  than  the  leaf-blade.  Leaves  flat,  5-12  cm.  long,  1-3 
mm.  (usually  about  2)  wide,  scabrous  above  and  along  the  margins, 
somewhat  rigid  at  the  involute  aiiex.  Panicle  7-12  cm.  long,  strict, 
densely    flowered,    somewhat    interrupted   below ;    branches    erect, 
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main  rhachis.  Spikelets  2-«flowered  with  a  minute  prolongation  of 
the  rachilla  behind  the  second  floret,  on  short  (usually  very  short) 
scabrous  pedicels ;  empty  glumes  longer  than  the  florets,  subequal, 
about  5  mm.  long,  lanceolate,  acute,  one-nerved,  or  the  second,  which 
is  a  little  broader  than  the  first,  indistinctly  three-nerved  below, 
scabrous  along  the  keels  to  near  the  base,  margins  broadly  scarious ; 
flowering  glumes  oblong,  rounded  on  the  back,  texture  rather  firm 
below,  faintly  five-nerved  (nerves  visible  only  by  transmitted  light) 
two-lobed  at  the  apex,  lobes  scarious,  rounded  and  minutely  erose 
dentate ;  callus  short,  subacute,  pilose  with  short  stiff*  hairs ;  iuter- 
node  between  the  florets  very  short,  awn  from  near  the  base  of  the 
flowering  glumes,  6-7  mm.  long,  geniculate,  twisted  below ;  palea  i 
as  long  as  the  glume,  delicate.     (PI.  XIII,  figs.  1,  la). 

Damp  soil  of  plains,  La  Honda,  State  of  Zacatecas.    August  19. 

The  type  (No.  1429,  1887)  was  found  growing  in  wet  places,  pine 
plains,  at  the  base  of  the  Sierra  Madre  in  the  State  of  Chihuahua. 
The  plant  from  La  Honda  has  rather  narrower  glumes,  both  empty 
and  flowering,  the  latter  nearly  equalling  the  former  in  length,  and 
the  prolongation  of  the  rachilla  above  the  second  floret  is  more  con- 
spicuous. 

85.  (8879).    Danthonia  Mexioana  sp.  nor. 

Culms  70-90  cm.  high,  erect,  slender,  wiry.  Leaves  strongly  in- 
volute, erect,  rather  rigid,  pungent,  scabrous  without,  strigose- 
pubescent  within  ;  ligule  2-3  mm.  long,  laciniate,  auricled.  Panicle 
strict,  15-20  cm.  long;  branches  solitary  or  in  pairs  bearing  1-3 
spikelets,  slightly  pilose  in  the  axils.  Spikelets  about  15  mm.  long, 
3-4  flowered ;  empty  glumes  lanceolate,  very  acute  or  mucronate- 
pointed,  7-9  nerved,  slightly  unequal,  the  first  about  12  mm.  long, 
the  second  a  little  broader  and  longer,  scarioOs-margined  ;  flowering 
glumes  rounded  on  the  back,  pilose  with  silky  hairs  on  the  lower 
half,  bifid  at  the  apex  the  divisions  subulate-pointed,  9-nerved,  the 
three  middle  nerves  approximate  and  extending  into  the  geniculate 
awn  which  is  about  14  mm.  long,  flat  and  twisted  below ;  callus  sub- 
acute, densely  pilose;  palea  narrow,  about  7  mm.  long,  ciliate- 
scabrous  on  the  nerves  above.  Ovary  about  3  mm.  long  with  a 
pubescent,  cushion-like  summit.     (PI.  XIII,  figs.  7-76).    * 

Very  unlike  any  other  North  American  species. 

Dry  limestone  ledges,  Cameros  Pass.    September  20. 
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28.  (S48St,  Miortwhloa  iBt*M»  a.  Br.,  Pr[Hl..Flor.  Sov.  Ilol..  .1.  IBIl ;  Brnth,  Flnr. 
Amir.  VII,  i>.  rniti;  IIBK.  Hni.  (Jen.  et.  S[>.  I.  p.m.  l.T^:  |i.«ll  lo 
Man.  Flor.  Bnu>.  II,  3,  n.7i.  t.  Zl ;  P.  Wktf.in  Prw.  Am.  Aead,  XVIII. 

Spikelets  2—2*5  mni.  long,  acute,  strictly  one-flowered,  awQ)e(«, 
pessile  and  closely  imbricnte  along  one  side  of  the  rachis  forming  a 
slender  terminal,  more  or  \es»  falcate  spike  3-8  cm.  long.  Empty 
glumes  nearly  efjual,  persistent,  one-nerved.  Flowering  gliiniee 
shorter,  hyaline,  three-nerved,  and  somewhat  irr^ularly  three- 
toothed  lit  the  broad  apex,  lateral  nerves  nearly  marginal,  eiliate  on 
the   buck   below  and  on  the  margins  (with    longer  haire)  to   the 

An  annual  \Yith  slender,  densely  tufted  culms,  8-20  cm.  high. 
Sandy  soil,  Vollej'  of  Mexico.     July  27. 


27.  13481). 


=    l.U| 


.  It.  I 


nme ;  the  charnetfire 
p.  135)  certainly  eni- 


m  il»crl|iti 

Allied  to  S.  graeilia  Trin.,  but  quite  distinct. 

Brackish  marshe?,  LasTablas.    .TulyS. 

Spartina  Gouini  Fouru.  is  apparently  the  i 
given  for  this  sjiecies  (Mex.  PI.  Eoum.,  Gram, 
brace  our  plant. 

38.  (3174).    Bontslana itoloaifaTa,  ^.  jfOf^Wd^j  Lag.!  S.  Wbi*.  in  Pruc.  Am, 

X\  II!,  ,..  171.      .'inn.co*  111(1  i^chftffner. 

I'liiuti^  Strongly  sloloniferous.  Spikes  readily  deciduous  as  a 
\vliole.  Spikelets  distinctly  pedicelhile.  Callus  of  the  U  floret 
Hhortly  pilose,  and  near  the  middle  of  the  pedicel  of  the  long-awned 
(10-15  mm.)  upper  empty  glumes  there  is  a  minute  tuft  of  short 
huirs,  glumes  otherwise  smooth. 

Plains,  State  of  Zucatecas,  between  San  Luis  Fotosi  and  Aguas 
C'lilierites.    August  19. 

Fournier  refers  Ijngasca's  plant  (if.  scorpioides  Lag.)  to  Chondro- 
siiim  leniie  Benuv.  (B.  tenuis  S.  Wats.)  hut  it  is  quite  impossible  to 
identify  £.  scorpioidea  by  the  meager  description— "  eii /mo  erecto. 
ri/iforini,  monoslnchyo;  gpica  liiieaTt-iibhiiga,  apiraliter  revohUa" — 
giveu  by  Lagasca.  So  far  as  they  go,  however,  these  characters  are 
rather  more  applicable  to  B.  Itimu  than  to  3174  Pringle  or  1010 
Scliaduer. 

39.  (3S52).    Leptoohloa  Keiioana  f\:  n»i-. 
Culms  simple,  terete,  solid,  erect, 

it-atock.     Slifaths 


re   high   from   a 
lie   intcrnodeB. 
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cm.  long,  lanceolate,  1-2  cm.  broad,  tapering  gradually  to  the  very 
acute  tip,  glabrous ;  mid-rib  white  and  prominent  below,  evanescent 
above.  Panicle  pyramidal,  30-40  cm.  long  with  a  strong,  sulcate- 
angular  and  smooth  rachis  ;  branches  simple,  rather  slender,  ascend- 
ing, solitary  or  the  lower  subverticillate,  triquetrous,  scabrous  on  the 
angles,  the  lower  20-27  cm.  long,  becoming  shorter  above.  Spike- 
lets  10-14  mm.  long.  3-4-flowered,  erect  and  racemose  along  theovter 
side  of  the  branches,  remote  below,  approximate  above ;  pedicels 
mostly  shorter  than  thespikelets;  empty  glumes  membfanaceo-char- 
taceous,  broadly  lanceolate,  acute,  one-nerved,  une^quai,  the  first  4-5 
the  second  6-7  mm.  long,  scabrous  on  the  nerve ;  flowering  glume 
3-nerved,  nerves  densely  silky-villous  for  one-half  or  two-thirds  their 
length  from  the  base,  mid-nerve  extending  into  a  short  awn  beyond 
the  acute  and  entire  apex,  the  nearly  marginal  lateral  nerves  evanes- 
cent above.  Palea  two-toothed,  pilose  on  the  nerves  below,  finely 
scabrous  above.  Callus  densely  pilose.  Joints  oftherachilla  about 
2  mm.  long,  pubescent  above.  Stamens  three.  Stigmas  plumose, 
projecting  from  the  sides  of  the  florets.     Ovary  smooth. 

A  tall  reed-like,  perennial  grass  with  solid  culms  which  are  some- 
what frutescent  below,  broad  flat  leaves  and  ample  panicle. 

About  dry  ledges,  Tamasopo  Cafion.    September  28. 

This  grass  might  be  classed  as  Diplachne  if  compared  with  the 
American  species  referred  to  that  genus  by  Bentham,  rather  than 
with  the  characters  which  he  has  assigned  to  it.  In  defining  the 
genus  Diplachne  both  Bentham  and  Hackel  describe  the  flowering 
glume  as  one-nerved.  Molinia serotina  {Festuca  serotina  L.),  referred 
to  Diplachne  by  Bentham  (Gen.  PI.  Ill,  p.  1176),  has  5nerved 
flowering  glumes;  all  the  American  species  which  the  same  author 
refers  to  this  genus  have  the  flowering  glumes  distinctly  three-nerved. 
These  American  species  clearly  possess  the  peculiar  inflorescence  which 
alone  serves  to  distinguish  the  Chlorideae  from  the  Festuceie.  To 
me  the  genus  Diplachne  is  not  only  poorly  established,  but  really 
stands  in  the  way  of  a  simple  and  natural  classification,  and  ail 
attempts  to  maintain  it  are  most  likely  to  result  in  confusion.  As 
already  stated,  the  North  American  species  which  have  recently  been 
referred  to  or  placed  in  Diplachne  belong,  by  their  inflorescence,  to 
the  Chloridea?  and  ought  to  be  referred  to  Leptoehloa,  Beauvois' 
geous,  Diplachne  (Agrost,  p.  80,  t.  XVI,  f.  9)  was  founded  upon 
LepicMaa  fasdcularia  Gray.  Beauvois  says  nothing  of  the 
nervation  of  the  flowering  glumes;  these  are,  however,  distinctly 
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three-Dcrved  ;  nor  does  he  mention  the  disposition  of  the  spikelet?, 
but  they  are  manifestly  arranged  along  one  side  of  the  branches  of 
the  simple  panicle.  Adding  these  characters  to  his  description 
there  ia  nothing  left  to  distinguish  Dipfadtne  from  Rabdodiloa 
Beauv.  (Agnwt.,  p.  84,  t.  XVII,  f.  3)  which  Benthaui  has  very 
properly  referred  ((Jen.  PI.  Ill,  p.  1173)  to  Leptockloa.  LeptoeJiloa 
»pimfa  {Diplaehne  fpieata  Dcell)  connects  Leptochloi  ou  the  one  side 
with  ilierochlo'i,  from  which  it  diflers  by  its  leas  crowded  and  several 
flowered  8i)ikeiet8,  and  on  the  other  side  with  Triodia,  from  which  it 
is  separated  by  its  one-sided  inflorescence  and  more  distinctly  keeled 
flowering  gltiines;  from  the  recognised  s|jecies  of  Leplocklon  it 
diflers  only  iu  its  more  simple  inflorescence.  LeptoMoa  rigida 
Munro  (Dlplackne  rigida  Vasey)isftn  Eragro»tis  {E.  rigida  SerAn.) 


Leptoohlok  dnbift  Xnn, 
i5»i  Difinckm  duki,i  lie 
IKI:  Vuo;  llru9«»  I'.  S„ 


Ag™ 


Ciirdenas,  State  of  San  Luis  Potosi.     October  7. 

31.  |32ST|.     L«ptOBlllM  ^^\M^*.—Diplaiknt  spitala  Doell  gn  Mart.  F1.  Bna.  11. 

3,  t.2S;  B«nlb.  Nolia  on  liram.  Trana.  Linn.  Sosj.  XIX.  p,  111;  O. 
Revirchmi  Vmej,  Bull.  Torr.  Boi.  Club,  XIII,  p.  118;  Triodia 
StiafatriS.VlHU..  Proa.  Am.  Amid.  XVIII.  j..  181 ;  Triflasis  silacta 
Drisab..  ax  Bentli.  1.  o.,  et  Han,  PI.  Ill,  p.  I IT7, 

Hills  near  San  Luis  Potosi.     September  7. 


32,  <32S4).    EragToiti*  peetviiftMft  Si 


;  Kurn.  .Mei.  PI.  E. 

Cardenas,  State  of  Sau  Luis  Potosi,     October 


..  272 ;  ■ 


r  Mho.  Hut. 


Las  Palnins,  State  of  San  Luis  Potosi.    June  5. 

34.  1 3334).  Erspoitis  Tahlii  N'ees.  Agnut.  llrni.,49U:  l><>ell  in  Man.  FLor.  Hnu. 
II,  :i,  |j.  l.jl;  amana  Prul.  Kel.  ll»Dk.  I.  p.  27&,  si  KunCb  Eauni.  I, 
p.  .112  (nub.  I'osI :  Megastaihya  amana  Fourn.  Mex.  PI.  Enum.,  Oram.. 
p.  1 1 ».     Jiragroslii  Pringlti  Scribn.  as  distributed. 

Annual.  Culms  ciespitose,  erect  or  ascending,  5-30  cm.  high, 
simple  or  with  flower-bearing  branches  below.  Leaves  flat, 
attenuate-acuminate,  smooth  on  the  upper  surface,  usually  pilose ; 
sheaths  slightly  compressed,  striate,  pilose  at  the  throat.  Panicle 
short  (3-5  cm.)  and  subspicate,  or  elongated  (10-15  cm.)  with  the 
solitary  lower  branches  remote  and  more  or  less  spreading,  spikelet 
Iwaring  to  the  ba:-e,  axils  pilose.  Spikeleta  very  short-|)edi  eel  late, 
crowded  or  fasciculate,  erect  or  somewhat  spreading.  5-li5  mm.  long. 
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£mpt7  glumes  lanceolate-acuminate  or  acute,  subequal,  a  little 
•-shorter  than  or  nearly  equalling  the  adjacent  floral  glumes,  one- 
jnerved,  scabrous  on  the  keel.  Flowering  glume  2 — 2*5  mm.  long, 
ovate-lauceolate,  strongly  acuminate-pointed,  distinctly  three-nerved, 
scabrous  on  the  keel  above.  Palea  i  shorter  than  its  glume,  finely 
ciliate  along  the  keels.     (PI.  XIII,  figs.  8,  8a.) 

Sandy  plains,  near  Guadalajara,  State  of  Jalisco.  October  and 
^November. 

.^.  (8248).  Briia  lubaristata  Lam.  I,  187;  Doell  in  Mart.  Flor.  Braa.  II,  3,  p. 
134.  Chascolytrum  subaris/ratum  Deav.  in  Journ.  de  Bot.  Ill,  p.  71  ; 
Kunth.  Kevis.  Oram.  I,  p.  347,  t.  87;  Briza  rotundata  Stead.  Oram., 
p.  284;  S.  Wats,  in  Proo.  Am.  Aoad.  XVIII,  p.  182;  Hemsl.  in  Biol. 
Cent.  Amer.  Ill,  p.  579. 

Perennial.  Culms  rather  slender,  40-60  cm.  high,  erect  or  slightly 
-geniculate  at  the  lowermost  joints.  Panicle  narrow,  6-10  cm.  long, 
branches  and  spikelets  erect.  Spikelets  thick,  ovate  or  subrotund, 
3-5  mm.  long,  6-10  flowered.  Empty  glumes  cymb»form,  nearly 
equal,  shorter  than  the  first  florets,  scabrous  above,  the  first  three- 
nerved,  the  second  seven-nerved,  much  broader  and  subcordate  at 
base.  Flowering  glumes  nearly  as  broad  as  long  (3-3'5  mm.) 
deeply  cordate  at  the  base ;  very  abruptly  short-acuminate  (rostrato- 
apiculata)  the  apex  minutely  two-toothed  with  a  short  awn  or  mucrb 
between  the  teeth,  strongly  convex  on  the  back  below,  this  portion 
being  coriaceous,  shining  and  very  often  minutely  pubescent,  the 
broad,  flat  margins  whitish  or  purplish  (jB.  violeseens  Steud.?). 
Palea  roundish-oblong,  exactly  covering  the  inflated  portion  of  the 
flowering  glume.     (See  PL  XIII,  figs.  10-lOd.) 

Calcareous  blufls,  Flor  de  Maria  and  Rio  Hondo.  August  and 
"September. 

86.  (8448).    Braohypodium  pinnatum  Bean  v.  rar.  oaspitosui. 

Culms  csespitose,  slender,  somewhat  geniculate  and  more  or  less 
branched  below,  50-80  cm.  high  ;  nodes  closely  and  downwardly 
pubescent;  sheaths  slightly  scabrous,  the  overlapping  edge  conspicu- 
ously ciliate,  the  lower  sheaths  occasionally  sparingly  pilose ;  ligule 
1-1 '5  mm.  long,  fimbriate,  broader  than  the  leaf-blade;  lamina  flat, 
2-4  mm.  wide,  very  acute,  scabrous,  pilose  with  scattered  hairs  on 
the  upper  surface ;  raceme  6-8  cm.  long,  bearing  4-6  spikelets  on 
short  (2  mm.)  and  finely  pubescent  pedicels ;  spikelets  erect  or 
spreading,  2-2*5  cm.  long,  6-9-flowered ;  first  glume  6  mm.  long, 
5-nerved,  the  second  a   little  broader  and  longer   (7-7*5   mm.). 
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7-9-nerved.  bolh  very  finely  serrate  on  thescariuucmar^iia  near  the 
rather  biuiit  or  Htibaciite  tips;  fSr^t  flowering  glume  about  9  mm. 
long,  7-nerved,  rounded  on  the  back  and  tfirminating  in  a  short 
(3-6  mm.)  awn;  palea  strongly  2-nerved,  2-keeIe(l.  oiliate  on  ibe 
keels  above.  Ovary  crowned  with  a  thickened,  villous  appeodage 
which  extends  down  the  sides  to  the  base.  Caryopsis  broadly  s 
cute,  adherent  to  the  palea  which  it  iieiirly  equuUin  length,  crowned 
with  the  remains  of  the  villous  appendage  of  the  ovary.  Embryo 
small.  Lodiculesconspiciioiis.obliquely  pointed  with  dilate  inargiuL 
(See  Plate  XIII.  figs.  5-5e.) 

Wet  meadows  about  Lake  Patzciiaro.     November  9. 

This  grass  comes  t*io  ne«r  the  European  B.  pinnatnm  (as  repr&-  J 
sented  iu  my  herbarium)  to  be  separated  from  it  specifically  :  it  isi   : 
however,  rather  more  distinctly  ciespitose  in  habit,  and  in  my  speci- 
mens there  is  no  evidence  of  a  creeping  rootstalk,  the  presence  of  J 
wbicb  is  given  as  one  of  the  characters  of  the  sjiecies. 

//.  Speciet  coUeele<iin\»90.bgtke  Expedition  fromtke  Aeademif  of  ] 
Natural  Science»  of  Phdadefphiu.  wtdtr  Prof.  A.  Heilprin, 

1.  1172).     Andropogon  MOcharoldel  Sw.  Prod.  Flor.  Ind.  Om.,  |>,  2&\  Flur.  Ind 


Near  the  City  of  Mexic 

1.  (67).    JEgopogoD  ^sminiflor 

Foiirn.  Sles.  I'l.  Knum.,  ".nun.,  j..  .  i. 

Dry  rocky  places,  Town  of  Orizaba,  Mexico.     March  28,  1890. 


I,  Mesico.    April  11, 

I  IlltK.,  Nov.  (ivn,  vt  r 


3,  t274).    Chlorii  oiliata  Sw.,  Fir 

II.  :<,  p.  GS:  Kunili  Km 

Calcehtoh,  Yucatan.     Ms 

4.  I184i.    Bont«lonft  AmerlDftna 


11.,  I'l.  I.]..  2B3;  1 

■ch  11,  1890. 


:..  f.  SIlTHIlei  Kunlh. 
Dinthra  Amtrieana  Itciiur.,  .^groit..  ]>.  MS,  t.  XVI.  f.  :t  (1SI2.) 
Dinebra  rfptns   IIIIK.!  N'uv,  lien.  1, 1T3.  t.  .^2  (IKI.I.I 
AtirrepogoH  rffiens  K.  AS..  8jsl.  Wtg.  II.  p.  4ld  {IK17.) 
Bou/t/Buri  ir/iaiMJes  tMg.,   KIcnch.,   p.f>|ISI.'<)   e^   S.  WbIp.    Proc.  Am. 

Aia.i.  .\Vl[|,p|..  l-;.;H7fl. 
B.  liligivsa  Lux-  (weanling  lciH|>i]ciineniTi  my  berbHrium  fmm  I'lirtc  Kico, 

»(.  named  bylluhd.) 
B.  Humboldliaua  Uriecb.  I'l.  Wr..  |..  i::2.  escl.  Sjn. 

NoTF-  ArUlida  Americana  L..  cited  by  Kunth  (Enum.  PI.,  p. 
281)  as  a  synonym  of  his  Eiitriana  jitncifoUii,  is  a  true  Aristida 
which  Trinins  luinied  A.  digperm,  according  to  Munro  in  liiseunmern- 
lion  of  tlie  jrrasses  in  tlie  Liiiniean  lierbarliim.      Dr.  Wmsoii  (I.  c.) 
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in  Bull.  Soc.  Phil.  Dec.  (1810), and  Boutelwta  Humboldtian 
Tekanto,  Yucatan,  February  28, 1890. 

6.  tfllOl-    B«iit«loii>  TriMQa  Soribn. 

TrioTia  racftnosa  IIBK.,  N'of.  QeTi.ct  t«[>.  I,  p.  ITS,  t.  fll.  Ku 
PI.  I,  ji.  !84,  AlhtropagBH  Triana  Spreng.,  Syit,  I,  p.  293, 
BouUloua  Triatkera  Benth.  Jonrn.  Liao.  6«.  XIX.  p.  101  {ii 


p.rt.) 


;    (Origi'n.!) 


Culms  eleixler,  branched  at  the  base.  Leaves  flat,  sparingly 
pilose,  at  least  the  lower  ones,  as  are  also  the  sheaths ;  llgule  a  ring 
of  dense  abort  hairs.  Spikes  dis- 
tichously-raoemoee  along  the  upper 
part  of  the  culm  from  which  they 
readily  fall  at  maturity,  partial 
rach Is  continued  beyoiid  the  solitary 
apikelet  into  a  bristle-like  prolonga- 
tion lying  close  to  the  lower  glume 
which  it  nearly  equals  in  length. 
Empty  glumes  narrowly  oblong, 
one-nerved,  somewhat  inequilateral 
and  slightly  retuse  at  the  blunt 
point,  the  first  about  2  mm.  long, 
the  second  about  3'5  mm.  long. 
Flowering  glume  3- nerved,  5-6  mm. 
long,  slender-acuminate-pointed, 
scabrous  on  the  keel  above,  and  sometimes  with  a  few  short  scattered 
hairs  on  the  back  (seen  under  the  lens).  Palea  nearly  as  long  as  \\x 
glume,  entire  or  bimucronate  at  the  narrow  tip.  Second  Horet  reduced 
to  three  scabrous,  nearly  ei(ual  awua  (about  8  mm.  long)  su  pported  on 
a  smooth  joint  of  the  rachiila  (stipe)  which  is  about  one-half  as  long 
aa  the  floral  glume. 

It  is  doubtless  the  prolongation  of  the  partial  rachis  which  is 
often  so  closely  appressed  to  the  back  of  the  lowest  glume  that  Kunth 
mistook  it  for  a  basal  awn  ("glumie  2;  inferior  basi  aristata,"  Enum. 
PI.  I,  p.  284,  et  HBK.  Nov.  Gen.  et  Spec.  I,  p.  179,  t.  61,  f  1). 

Our  plant  differs  too  much  from  the  description  of  Trxaihera 
Americana  Desv.  (included  in  Botitelotia  TrUUhera  by  Bentham)  to 
be  classed  sj>ecifically  with  it.  In  that  the  culms  are  very  much 
branched  with  rigid  involute-sectaceous  leaves;  the  empty  glumes 
are  ovate-lanceolate,  subulate  acuminate  and  the  apex  of  the  flower- 
ing glume  is  trifid  with  subulate  divisions. 

In  our  s|>ecimens,  the  culms  are  less  branched,  the  spikelets 
nearer  the  main  axis  (more  nearly  sessile  as  understood  by  Kuuth) 


limn  in  Trim 
more  unequal. 

Tekanto,  Yucatan. 
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figured  by  Kuntli,  and  the  glumes  are 
■uary  22,  1890. 

ifc  Ai(ru»l.  BriM.  inS  ;   IIobII  in  pert.     Flor.    Kru. 


I.  ilTOl.    EruToitiilu 

II.  3,  |).  MU. 

Near  Eragroslis  eapitlarit  Steud.     (Poa  eapillaris  Linn.) 

San  Angelo,  near  the  City  of  Mexico.  Mexico.     April  11,  189a 

p.  192;  Orutb.  Flor.  Brit,  W. 
J'm  cUiaris  Linn,  in  Blug., 


.  Ertgroitii  oilluit  Link.  Hon. 
Ind.,  p.  &33  ;  Chapm.  Flor.  So.  U,  i 
Pt.  Jam.  Pug.,  p.  H;  Kp.  Pt.  ed.  2 


Tekanto,  Yucatan.     February  27,  1890. 

8.  (IBB).    Bromai  anioIoidM  HBK.  Nor.  Uen.  at  Sp.  1,  p.  IJI^  liusll  Id  Mtrt. 

Fl.ir,  Bru.  II,  It.  p.  110. 

Near  the  Cityof  Meiiew,  Mexico.    April  11,  1890. 

9.  (ifiS).    HoTd«am  jnbitnm  Linn,,  B p.  PI.  ad.  I,  p.  S5 ;  A,  Dnj,  Hui.  Bnt.Nnrth. 

U.H.wJ.fl.llMOlp.BTZ. 

Near  the  City  of  Mexico,  Mesieo.    April  11, 1890. 
Explanation  of  Plate  XIII. 
Fig.  I.     A  apikelet  of  Detehamptin  Pringlti. 
Fig.  la.  The  same  with  the  empty  glumes  removed. 
Fig.  2.     A  group  of  spikclets  of  Hitaria  eeiichmidet  vnr.  eiliala, 

anterior  view. 
Fig.  2a.   Pmterior  view  of  the  same. 
Fig.  2b.  A  group  of  !*pikelet8  of  Hilaria  cenchroidpt  from  no.  493, 

Pringle,  1885  coll. 
Fig.  -S,  3a;  31).     Spikelets  of  Fattieum  hians  Ell.,  var.  purpuraseens, 

three  views. 
Fig.  3c.  Palea  of  the  neutral  floret  of  same. 
Fig.  3d.  Di>rsal  view  of  the  5  floret  of  same. 
Fig.  4.     A  apikelet  of  Epieampes  Bourgai  (/). 
Fig.  4a.  Empty  glumes  of  the  same. 

Fig.  4b.  A  dorsal  view  of  the  flowering  glume  of  the  same. 
Fig.  4c.  Anterior  view  of  floret  of  same,  i^bowing  the  palea. 
Fig.  4d.  CaryO|)si3  of  same. 

Fig.  5.     Empty  glume  of  Brnchypodium  pmnntum  var.  ciespitoawn. 
Fig.  Ti&.  Dorsal  view  of  the  flowering  glume  of  the  same. 
Fig.  -"ib.  Anterior  view  of  floret  of  same  showing  the  palea  and  joint 

of  racliilla. 
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Pig.  5e.  Caryopsis  of  same. 

Fig.  6.    Spikelet  of  Leptochloa  Mexicana. 

Fig.  6a.  Dorsal  view  of  the  flowering  glume  of  same. 

Fig.  7.    Spikelet  of  Danthonia  Mexlcana, 

Fig.  7a.  A   single  floret  from  the  same  showing  a  joint  of  the 

rachilla  to  the  right. 
Fig.  7b.  Palea  of  the  same. 
Fig.  7c.  Apex  of  the  flowering  glume  of  same  with  a  portion  of  the 

awn. 
Fig.  7d.  Pistil  and  lodicules  of  same. 
Fig.  8.     Spikelet  of  Eragrostis  Vahlii. 
Fig.  8a.  A  portion  of  same  showing  persistent  paleas. 
Fig.  9.     A  spikelet  of  Arundinella  Deppeana, 
Fig.  9a.  The  awned  floret  of  same. 
Fig.  9b.  A  spikelet  o{  Arundinella  Brasiliensia  (?)  from  no.  1746, 

Pringle,  1888. 
Fig.    9.    Awned  floret  from  the  same,  figure  to  the  left  of  96. 
Fig.  10.     A  spikelet  of  Brua  aubaristata. 
Fig.  10a.  The  empty  glumes  of  same. 
Fig.  l(>b.  Dorsal  view  of  the  flowering  glume  of  same. 
Fig.  lOe.  Anterior  view  of  the  flowering  glume  of  same  with  palea. 
Fig.  lOd.  Anterior  view  of  palea  of  same. 

Note.     All  figures  original  and  drawn  by  the  author  from  speci- 
mens collected  by  Pringle. 
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T lie  mollusks  comnieuted  upon  in  the  following  pages,  were  wi- 
lected  by  un  expedition  from  the  Academy  of  Natunii  Sciences  of 
Philadel[ihia  lo  Yucatan  aud  Mexico  duringtberaonthaof  February. 
March,  April,  May  and  June.  1890.  The  party  consUted  of  Pro- 
fessor Angelo  Heilpriu  (in  charge),  Messrs.  Witmer  Stone,  J.  E. 
Ives,  F.  C.  Baker  and  Roberts  Le  Boiitillier. 

After  touching  at  Havana.  Cuba,"  the  parly  landed  at  Progr»o, 
Yucatan  ;  they  jienetrated  Houthwurd  iu  Yucatan  as  for  as  TunkiM 
and  Lubna. 


V 


The  accompanying  sketch  nuip  of  northern  Yucaiim  shows  the 
iK>siiion  of  the  various  localities  at  which  collections  were  made.' 

In  Me.xico  projffir.  collections  were  made  around  Vera  Cniz,  at 
the  town  nf  Orizaba,  at  the  city  of  Mexico  and  in  its  environei,  at 
I^ke  Patzcuaro,  situated  near  the  western  edge  of  the  plateau,  in 
the  State  of  Michoacan,  and  at  Yautejwc,  in  the  Slate  of  Moreloe, 
lying  southward  from  the  city  of  Mexico,  and  off  the  Mexican 
|>laleau. 

I  have  atiixed  the  museum  numbers  of  tlie  siiecimeu:*  collecteil, 
aller  each  locality. 


'  The  ; 


m<.e.-.1ieIU  collet 
lalogued   by    Mr. 


K.   C,    Baker 


See  Pro. 


cad,  Phil: 


ISlll, 


1.  IS91,  p.  136,  fordi 
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Family  TBSTAOBLLIDiB. 
Genus  OLAHDIHA  Sohum. 
OUndina  oylindraoea  Phillips. 

From  an  examination  of  an  authentic  bpecimen  of  O,  cylindracea 
I  conclude  that  G,  camea  PfeifFer,  is  completely  synonymous.  The 
species  is  abundant  throughout  northern  Yucatan. 

Tekanto  (61510)  ;  Tabi  (61503) ;  Ticul  (61504) ;  Tunkaa  (61- 
506);  Sitilpech  (61509)  ;Izamal  (61501);  Labna  (61507)  ;  Merida 
(61508)  ;  and  l>etween  Sitilpech  and  Tunkas  (61511). 

Olandina  spp. 

A  large  species  of  this  genus  was  collected  at  Vera  Cruz,  but  the 
specimens  (61638)  are  in  poor  condition. 

Another  species,  also  rejireseuted  by  bleached  examples  only,  was 
found  at  Yautepec  (61634). 

Still  another  large  species  was  found  at  Shkolak,  Yucatan  (61637) 
and  at  Izamal  (61636),  and  another  at  Purga,  Province  of  Vera 
Cruz  (61635). 

Olandina  (Varicella)  speoiosa  Pfr. 
Orizaba  (61505). 

Olandina  (Selaiiella)  perpnsilla  IMr. 
Hills  arouud  Orizaba  (61502). 

(}enu8  8TBEPT08TTLA  Sbuttl. 
fltreptostyla  Edwardsiana  Crosse  A  Fischer. 

Orizaba  (61513). 

fltreptostyla  physodes  Sbuttl. 

Orizaba  (61512). 
fltreptostyla  vezans  Strebel. 

Orizaba  (61515). 

A  small,  slender  form,  apparently  belonging  to  this  species. 
Several  small  species  have  not  yet  been  positively  determined. 

Subgenus  0RTZ080MA  Pilsbry. 
The  Nautilus,  iv,  (ii),  May,  1891. 

Shell  {lerforated  ;  the  columella  thickened,  simply  concave,  almost 
imperceptibly  sinuous  above. 

fltreptottyla  (Oryiosoma)  Tabiensis  PiUbrj,  n.  sp.  (PI.  XV,  figs.  6,  7.) 

Shell  small,  ovate-turrited,  rather  thin,  the  base  deeply  indented 
and  minutely  perforated.     Spire   conic,  obtuse;  whorls  6,  slightly 
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convex  ;  apical  IJ  whorle  wide,  forming  a  globose  nucleus,  the  foW 
lowing  )  whorl  excessively  narrow.  Suture  mniple,  narrowly  ' 
margined. 

Aperture  sniall.  narrow  above,  one-half  the  length  of  the  entire 
shell;  outer  lip  thin,  produced  forward  in  the  middle;  columella 
thick,  a  little  reflexed,  concave  on  the  apertural  i<ide ;  receding  a 
trifle  above.  Surface  polished,  scarcely  broken  by  slight  growth- 
lines.     Color  Iran  si  11  cent- whitish,  (denuded  of  epidermis ). 

Alt.  9-8,  diara.  48  mm.  Alt.  of  aperture  4-8,  greatest  breadth  of 
aperture  2 '5  ram. 

Cave  in  the  mountains,  near  the  hacienda  of  Tabi,  Yucatan  (61, 
630).     Dead  and  denuded  of  epidermis. 

This  seems  to  he  perfectly  distinct  from  all  described  species  in  | 
it-*  funnel-shaped,  perforate  base,  and  the  lack  ofa  convex  columel- J 
lar  fold. 

•i.nu>  fsehdosdbdlina 

FiendoinbDlina  Bertndti  ITr, 

Hills  around  Orizaba  ((51494). 
Fi«adoiDbal)(ia  f|>. 

A  very  minute  form,  probably  undescribed.     OriKahii  (61' 
Fitadoinbaliiu  iTolatuU)  HirKdorBniii  f'lrqbvl  t?} 

Oriiftba  (61545). 

Kimily  LIMACID.S!  -.  lar. 
»Enu!>  ZOniTES  MuDif. 
Zonitei  (Zoayalina)  bilinaatai  E'fr. 

Hills,  3O0-5U0  ft.  above  Oriza 
(61621)  was  collected  at  the  same  In 
Zonitei  iHjalinik)  indtntfttn*  Say. 

Yautepcc  (61520).  This  easily 
inhabit  the  greater  part  of  North  A 


>a    (61522); 
■aJity. 


recognized  species    seems  to 
erica:  it  is  the  most  abundant 


of  tlie  smaller  Zonite»  in  Texa«. 
Zoaitci  (Hjilinial  inbhyaliDiii   ITr. 

Hills  around  Orizaba,  about  5<)0  ft.  above  the  town.     {Qii 

licnuB  ST£VOPUB  (luild. 

7  -Steiiopiig-\-  Ouppya  M''>ri:h+  Habrocoiiiia  C  &  F. 
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Family  HELICIDJE. 
Genas  HELIX  L. 

I  would  restrict  this  genus  to  those  snails  having  the  genital 
apparatus  complicated  by  the  presence  of  aflagellum  upon  the  penis- 
sac,  in  the  male  system ;  and  in  the  female  system  a  long  duct  to  the 
receptaculum  seminis  which  frequently  branches  out  into  a  long 
blind  sac,  a  dart-sac  or  sacks,  and  a  pair  of  accessory  mucus  or 
digitate  glands. 

In  some  species  one  or  more  of  these  organs  may  be  undeveloped  ; 
but  the  majority  of  them  are  always  present. 

Helix  asperta  MUUer. 

This  form,  introduced  from  Europe,  is  very  abundant  in  the 
environs  of  the  city  of  Mexico  (61635),  especially  in  the  park  at 
Chapul  tepee. 

Helix!  (Praticola)  griteoU  Pfr. 
Vera  Cruz  (61534). 

(I«nu8  POLTOTRA  (Say)  Pilsbry. 

Equals,  in  part,  Anchistoma  Ads.,  Tryon,  Fischer  and  others. 
Includes  as  sections,  Polygyra,  Mesodon,  Triodopsis,  etc. 

I  have  adopted  Polygyra  as  the  name  for  that  group  of  American 
Helices  characterized  by  a  horn-colored  striate  shell,  with  reflected 
white  peristome,  usually  toothed  within  ;  ribbed  jaw ;  genitalia 
simple,  without  dart-sac  or  appendages  other  than  the  et^sential 
organs,  i)eni8  without  flagellum,  duct  of  the  spermatheca  short. 

See,  on  this  genus,  Proc.  Acad.  Nat.  Sci.  Phila.  1889,  p.  193. 

Polygyra  sp. 

Yautepec  (61554;.     Fragments  only. 

(}cnu8  PATTTLA  Held. 

This  world-wide  distributed  genus  is  characterized  by  a  discoidal  or 
conical  striated  shell,  usually  broadly  umbilicated,  having  a  simple 
sharp  lip,  not  thickened  within  or  reflexed,  and  by  the  simple 
genitalia.  Many  of  the  species  are  viviparous.  A  hast  of  sectional 
names  have  been  proposed,  mostly  for  groups,  ofbut  little  systematic 
value.     I  regard  Acanthinula  as  a  section  of  Patula, 

Tropical  America  is  inhabited  by  a  group  of  thin-shelled  light- 
colored  forms  of  Patula  known  as  Microphysa,  This  name  being 
preoccupied,  we  may  substitute  Thysanophora  Strebel,  pro[)08ed  f»)r 

Mexican  species  allied  most  intimately  to  P.  incrnstata  Poey,   etc. 
21. 
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Of  this  nnine,  Acmthinuln  f^treliel  (not  Beck)  and  PtycKopiUHl 
Pilsbry,  as  wel!  as  Mierophym  Murt«ns  (preoc.)  must  be  considere 
eyaonyms. 

Miarornnus  of  Strebel  is  very  closely  allied,  but  it  niayjicrhapa  b 
considered  closer  to  the  section  DUcm  of  Patula.     The  genus  F 
faa»  been  much  more  miDutely  sub-divided  than  the  enisling 
ficfltions  warrant. 
Fatnla  aoacCiliata  r.-r. 

TiiTikiis  (61489):  Lubna  f6148>*). 
Fatula  Hermanni  I'fr. 

Hills  500  ft.  above  Omaba  (filo38). 

This  species  has  a  peculiar  aperture.    The  dentition  should  E 
examined.     It  may  prove  lo  belong  elsenbere  than  in  Putitla. 
Patnls  paleoiB  strtlipl. 

Hill:'  olXI  ft.  fibnve  Oriziiba  (6I5o6). 
FatolB  grannm  SirvlHl, 

A  specimen  apparently  of  this  species  but  of  a  cleur  whitinli  uulop  J 
was  wlleulcd  at  Progreso,  Yucatan  (61.)55). 
Pstnla  oontparoattUft  Morul<^i. 

Merida  (61490).  Tunkas  (61491)  and  Tekaiilo  (1)1487).  Yueatan  : 
Vera  Cn.z,  Mexico  (61492). 

I  am  iiniiblf  tu  seiuirate  the  Vera  Cniz  specimon.*  from  those  fnini 

V,.rii  Crii/  (H]do7)  Yaiit.-pec  (fil.>,8)  Me.tieo. 

Tlii:"  differs  from  i*.  rouufnirratella  in  lacking  the  delieate,  very 
ohli<[iie  ciiticular  folds  usually  visible  on  that  species,  if  I  am  rifrlit 
in  my  itidentificiiiion  of  it.  I  believe  the  Thymiinph'irn  impiira  of 
Strcbi'l  iii^/*.  •■niitpiimilell'i.  These  s|iecies  are  very  closely  allied 
to  the  I'-ifi'I'i  ("  M'<cyophya<i")  iiici-wliiln  Pi«y,  a  species  ranging 
uloiiL,'  the  <;iilf  coa-t  from  Texiis  to  Florida,  originally  described 


ill,  narr.™ly   ninbilieated,    liiin.    chestnnt-brown, 

'lioris  4.  ivell  rounded,  se]inrnted  Ijy  very  deeply 

Apex  obtuse;  last  whorl  rounded  at  the  [»eriph* 

loil),  very  ligliilv  striatnlato.  bavin;;  long,  whitish, 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  315 

tened.  Lip  sharp,  acute,  very  slightly  expanded  at  the  columellar 
margin.     Alt.  2,  diam.  1*8  mill. 

The  specimens  were  collected  at  Orizaba,  Mexico  (61986). 

The  sparsely  scattered,  partly  deciduous  hairs  are  peculiar  and 
characteristic. 

Family  PUPIDJE. 
Uenus  PUPA  Drap. 

(Section  Bifidaria  Sterki.) 
Pupa  oontraota  Say. 

Typical  specimens  were  collected  at  Orizaba  (61433),  and  at 
Yautepec  (61432). 

Pupa  seryilis  (iould. 

Merida,  Yucatan  (61435);  Yautepec,  Mex.  (61434). 

Specimens  have  been  examined  by  Dr.  V.  Sterki,  who  considers 
them  true  aervilis.  The  Yautepec  specimens  are  a  trifle  slenderer 
and  paler  than  usual. 

(Jen us  EUC ALODIUM  Crosse  A  Fisoher. 
Snoalodiam  (Coeloeentram)  fllieotta  Shuttlw. 
Hills  around  Orizaba  (61519). 

Family  BULIMULID-ffi. 
(ienus  BULIKULU8  (Leach)  Auot. 
Balimnlus  tropioalis  Morelet. 

Ruins  of  Labna,  Yucatan  (61544). 
Balimnlus  Dyson!  Pfr. 

Tabi,  Yucatan  (61514). 
Bnlimnlns  sp. 

A  large  number  of  species  of  this  genus  were  collected,  which  the 
writer  has  not  vet  determined. 

Family  CYLINDRBLLID-ffi. 
(fenu8  CTLINDBELLA  Pfr. 

It  is  evident  that  a  number  of  the  Cylindrellas  of  Central  America 
will  prove  to  be  merely  local  races ;  the  distinctions  do  not  seem  to 
be  at  all  well  defined. 

CylindrelU  spelnnoa  Pfr.    (PI.  XV,  figs.  15.  loa.) 
(C  cosiulata  Morel.,  not  C.  B.  Ad.) 

The  specimens  collected  seem  to  connect  this  species  with  C 
morini  Morel.  The  localities  are:  Cave  at  Tabi  (61517);  Ticul 
<61987) ;  between  SilUpech  and  Tunkas  (61518). 
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C.  (pelQQon  Pfr..  v>r.  dnbia  I'Ufbry,  n.  ,>ir.     (PI.  XV.  H,;...  14,  14*.) 

A  more  »Iend«r  form,  always  truucated  acid  decidedly  smaller, 
measuring  ult  10,  greatest  diam.  1 J  to  2  mm.,  having  12  or  13 
whorls  remaiuing,  was  collected  at  Lalma,  Yucatan,  There  are 
17  or  18  ribleta  on  the  iienultimate  whorl,  about  the  same  iiuml>er 
that  the  spet^imena  of  speluticcB  before  nie  pissess. 


This  sjiecies  has  not  heretofore  been  figured.  The  siieciniens 
tiefore  me  (six  in  Lumber)  are  part  of  the  orjgiual  lot  collected  by 
Mr.  Charles  Torrey  Strnpaon  on  the  island  of  Utilla.  Honduras, 

The  species  is  allied  to  C.  tpelunae,  moriiii  and  aubtilu,  but  is 
alwaj'B  truncated,  having  nine  or  ten  whorls  remaining;  it  is  com- 
pact in  form.  There  are  17  ribletri  on  the  penultimate  whorl ;  ihu 
base  is  pinched  into  an  acute  carina. 

Two  apecimena  measure  r — 

All.  101,  greatest  diam.  2i  mm.,  whorls  lO. 

Alt.  10,  greatest  diam.  2it  mm.,  whorls  9. 

The  base  is  not  bo  much  narrowed  as  it  is  in  C.  fpeliinca,  etc.,  und 
the  shell  is  wider  than  C  spelunciE  var.  du6Ja, 

i',i.,u,f  HACBOCESAHUS  IJuiMin,;. 
Maoioe«itimu)  eoaiUnt  Murvlel. 

A  very  .abundant  species  in  Yucatan.  .Sjiecimens  were  collected 
at  l/am'al  ((11785).  .Merida  (61553),  Tekanto  (01552),  Tunicas 
(G155I),  between  Tunkaa  and  Silili>ecli  (61786),  Ticul  (61575), 
Uxmal  (61784),  Santa  Ana,  near  Calcelitok  (61576). 

This  s|)ecies  seems  to  be  slenderer  than  M.  Gogsei,  but  it  is  ex- 
cesi^ively  variable  in  length.  Macroceiamng  Gosnei  var.  ardt^irut 
Ancey.  (Annales  de  Malac.  II,  p.  242)  described  from  the  island  of 
Utilla,  is  a  small  form  of  this  species,  exactly  corresjwnding  with  the 


smaller   specimens    which    occur  with  typical 

coiieims  at  Merida, 

Tekanto,  Tuukas,  and  cither  localities. 

Specimens  collected  by  Bimjison  are  before  n 

e.  being  a  part  of  the 

original  lot. 

MacToceramng  pontiBcoi  <ll<l. 

A  single  immature  s]«L-imen  collected  at  Ori? 

iba  (61576)  may  be 
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Family  UaUID^O:. 

ilenuBLi^ni  Montf.  1810. 

(Subgenut  OrtllkliBttl  Beck,  1837.) 

This  geuus  is  in  great  confusioii  owing  to  the  great  variability 

of  the  sheila  and  the  presence  of  intemiediate  forms  connecting  a 

number  of  the  described  species. 

OrtliaUcni  prinoBpi  Urod. 

Vera  Cruz,  (61538).    Specimens  a  little  slenderer,  but  which 
seem  to  be  not  specJiically  distinct  were  collected  in   Yucatan   at 
Sbkolak  (4il539),  'llcul  (61541),  between  Sitilpech   and  Tunkaa 
(61537)  Hnd  at  Silam  (61542). 
OrtluUion*  F^tqiiuI  Matte na. 
Shkolak  (,61532)  and  Tekanto  (61540),  Yucatan. 
Specimens  which  seem  to  belong  to  this  species  are  in  the  collec- 
tion of  the  Academy  from  Mazatlan. 
OmiAllOD*  melADDoheilDi  VdI.    (183:>). 

One  of  the  most  distinct  species  of  the  genus,  described  originally 
from  "  Xew  Spuin. "    The  Florida  specimens  differ  from  the  Mexi- 
can  and  Cetitml  American  in  a  number  of  characters  and   seem    to 
me  perfectly  distinct  as  a  geographic  variety. 
0.  melanosb«ilai  y-r.  FlortdaotU  I'ilebrj',  n.  var. 

Shell  white  or  slightly  stained  with  b/own,  having  no  longitudi- 
nal zigzag  flames.  The  body-whorl  has 
three  narrow  brown  bands,  the  upper  one 
often  broken  into  spots.  There  is  a  black 
varix  on  the  penultimate  whorl,  and 
one  or  two  on  the  body-whorl.  The 
varices  are  generally  not  vitibte  ivithin 
the  aperture,  but  Ike  three  tpiral  bandt 
are  eoiupicuoiu  there.  Lip  bordered  with 
blackish- brown  ;  columella  white-edged, 
hut  parietal  callus  deep-brown. 

The  types  of  this  variety  are  from  near 
Ca|K!  Sable,  Florida. 

The  synonymy  of  my  variety  includes : 
Bulinmt  zebra  W.  G.    Binney,  Terr. 
Moll.  U.  S.  Vol.  IV,  PI.  Ixxviii,  fig.  12. 
0.  tebra  W.  G.  B.  &  T.  Bid.,  Land  and 
'  Fiwli-water  shells  of  N.  A.  vol  I,  p.  216, 
Sgl.  870,  S71. 


nr.Florl. 
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0.  rnidida^  W.  G.  B.,  Manual  of  N.  A.  Laud  shells,  j..  440.  fig. 

Family  STENOaYHID^  Fischer, 
tltnu.  BTIIIIHA  RiKW.,  1K2B. 
Bumlna  (BoboUaa)  troehlea  Pfr. 

Abundant  at  Izamal.  Yiicatuii  (61496).      It  is  certainly  only  u 
variety  at  S.  oetona. 
BnminB  |OpaBi|  Caraouaniia  Rm. 

Hills  arouud  Orinaba  ;  juid  at  Veru  (Iruz. 

Fam.ly  gUCCINBIDa!. 
(ipnuBStrCCIKEADnif,. 
Bnoainea  Intaola  Itoulrl. 

I'rogreao.  Yucatan  (61495). 
Snocinea  «p. 

A  slender  species,  quite  fragile  and  light  bi 
leeted  at  Saiita  Ann,  near  Calcelitok,  Yucatan 
So«etnea  pp. 

San  Juan,  near  Vera  Cruz  (61,'i48).     A  single  jtiwr  specimen. 
Sneelnaa  ctmpeatTl*  Sa;. 

Specitnena  whidi  I  urn  unable  tii  sepanile  from  this  species  were 
it.llected  at  Lake  Texcoco,  near  the  City  of  Mexico.     (6154 J.) 

Family  AUHICULIDi!. 

(Jpnuf  CAEYCHIUMMull, 

CaTyohinm  aiignum  vkf.  Hexieknum  I'ilpliry.  n.  mr.  Ipl.  XIV,  fij:'.  7,  S.  I'j. 
Tlie  Nautilus  iv(ii).  May,  1891. 

Sliell  minute,  cylindrical,  tapering  above  to  an  obtuse  apex; 
waxen  whitish,  somewhat  translucent ;  whorls  4 j,  convex,  separated 
by  rather  deep  sutures.  Aperture  one-third  the  length  of  the  shell, 
rather  oliliijue  ;  oilier  lip  expande<l,  thin  above,  suddenly  becoming 
very  much  thickened  on  its  outer  portion  by  a  heavy  deposit  of 
callus  upon  its  face  and  inner  edge  ;  columellar  margin  having  an 
obtuse  projection  (scarcely  a  toutli)  below,  and  an  acute  entering 
fohi  above.     Surface  having  very  delicate  oblique  atrise  of  growth. 

All.  1-8,  diam. -Smm. 

Hills  around  Orizaba,  at  an  iilliludc  of  about  TM)  feet  above  the 
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In  The  Nautilus  for  1891,  vol.  IV,  p.  109, 1  gave  a  brief  notice  of 
the  forms  of  Carychium  found  within  the  United  States.  In  my 
study  of  the  Mexican  specimens  I  was  obliged  to  go  over  the  whole 
subject  anew,  and  to  examine  very  extensive  suites  of  American  spec- 
imens. In  the  present  condition  of  our  knowledge,  so  far  as  the 
collections  examined  permit  me  to  see.  three  species  may  be  distin- 
guished and  two  varieties ;  viz.  C.  exiguum,  C.  exiguum  var.  Mex- 
icanum,  C.  exile,  G  exile  var.  Jajnaicensus,  and  C  oecideyitalia. 

Only  the  collection  of  specimens  from  points  geographically  inter- 
mediate between  the  extremes  of  the  range  of  this  genus,  and  the 
examination  of  such  material  by  a  competent  person,  can  finally 
decide  the  question  of  the  number  of  naturally  defined  species,  and 
which,  if  any  of  them,  must  be  considered  geographic  races  or  sub- 
species. 

Carychium  exiynum  Say.    (PI.  XIV,  figs.  1,  2,  3;  pi.  XV,  fig.  16.) 

Shell  cylindrical,  the  last  two  whorls  of  about  equal  diameter. 
AVhorls  4 J.  Aperture  decidedly  over  one-third  the  total  altitude. 
Outer  lip  sinuous,  moderately  thickened,  very  strongly  arcuate  at 
its  upper  outer  portion. 

This  is  the  common  East  American  form,  ranging  from  Maine 
southward  and  westward,  the  limits  of  its  range  not  exactly  deter- 
mined as  yet. 

Caryoliinin  ezi^nm  var.  Mezioanam  Pilfbry  (PI.  XIV,  figs.  7,  8,  9.) 

Shell  cylindrical.  Whorls  4i.  Aperture  equal  to,  or  a  trifle  ex- 
ceeding one-third  the  total  altitude  of  shell.  Outer  lip  thickened  at 
and  below  the  middle  by  a  very  heavy  deposit  of  callus  upon  its  face. 
Lower  fold  of  the  columella  sub-obsolete.  Surface  delicately 
striated. 

Orizaba,  Mexico. 

Caryohinm  ooeidentalis  Pilobry     (PI.  XIV,  figg.  4,  5,  6.) 

Shell  distinctly  conical,  tapering.  Whorls  5.  Aperture  very 
oblique,  larger  than  in  C.  exignum,  the  outer  lip  flatly  expanded, 
thin,  not  at  all  thickened  on  its  face, 

Portland,  Oregon,  is  the  only  locality  from  which  I  have  seen 
this  species. 

Otfjolliiim  exile  H.  C.  Lea.  (Pi.  XIV,  figf.  10.  11,  12,  13,  14.) 

Shell  elongated.  Whorls  5-5 J.  Aperture  small,  very  oblique, 
about  fmerthird  the  length  of  the  shell.  Outer  lip  more  or  less  thick- 
ened*   Swrfiioe  eloeely,  regularly  and  very  distitictly  striated. 
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Eastern  Pen  ngy  Ivan  la  (H.  C.  Len)  ;  Kent,  Oliio  (Geo.  W.  Deaii.) 

Lea  fuHod  this  I'orni  ou  the  Wissahickon   Creek,   near   Philadel- 
phia, tuit  I  have  not  been  able  to  rediscover  it  there, 
C»ry«Mnni  eiilt  v»r,  J«maiDinait  Pilsbrjr  ;  I'l.  XIV,  ri^».  la,  i8.| 

Much  elongated,  similar  to  C.  t'Xih,  but  the  sitrface  ftniuutli,  nut 
perceptibly  ttriated. 

Jamaica  (Robert  Swift  collection). 

Oenux  XELAHFUS  Mi:nir. 
K«lunpuB  oofles  L. 

Progreso  and  Silam  (61470).  Yuiatau. 
Kelampna  Boffa*  vu-.  mierotplra  Pilsbry  n.  v]ir. 

Di:»linctly  shonldered,  spire  extremely  short,  the  earlier  whorU  very 
closely  coiled,  the  last  whorl  becoming  wide  ;  color  uniform  pinkisli- 
olive.     Alt.  13  mm.,  diam  81  mm.,  length  of  aperture  12  mm. 

Progreau,  Yucatan  (61471). 

Family  LIMN^lDi!. 
i!<..d™LIM1I«A1,:..u. 
limneea  attaDiiata  Sny, 

Lake  Ohalco,  Mexico  (61483). 

This  common  tbrm  bears  the  same  relation  to  our  northern  /,. 
rpjle.ni.  ihiit  PlanorbU  teiiuin  bears  to  /'/.  trivofm. 
Limniea  Cnben*i>  I't'r, 

Piiihcr  small  s]>ecimetis  of  this  wore  collected  in  ibe  stream  at 
Ori^;ii)a  ((11482  and  61481).  Tliey  vary  much  in  ilie  decree  of 
exsiTlion  of  the  sjiirc. 

A  few  notes  on  the  synonymy  of  this  ami  allied  sjnjcies  may  not 
be  ont  of  place  here. 

The  L.timl/iliciitiiCli.  Ad.  is  completely  synonymous  with  /,.  Cub- 
eiifiif.  Havnini  sjwcimciis  of  the  latter  are  absolutely  indistinguish- 
able from  the  Vermont  L.  umbUiaifa  in  our  collection,  received  from 
I'rofe.-sor  Adam.s  him.'ielf  L.  Cuhensts  (-\-umbilicat'i)  is  [>erfectly 
disiitut  from  /,.  aijiernln  Pay,  and  from  L.  humille  Say.  with  both 
of  which  it  has  been  confused  by  some  authors. 

Tlic  typical  Cubeiish  ranges  at  least  as  far  west  as  the  Mississippi 
River,  and  eastern  Te.vae.  West  and  soulhwest  of  this  it  gives 
]ilace  to  /..  I(rl„j/I.,  Hald.,  and  L.  bulimoide»  Lea,  The  last  fi>rm 
a  freoL'raphic  race  or  snbspedin  of  tlie 
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The  synonymy  and  range  of  tbe  forms  mentioned  may  be 
summarized  as  follows  : 

L.  Cubensis  Pfr. 
Syn. :  L.  umbilicata  C.  B.  Ad. ;  L   teehella  Hald. 

Habitat :  New  England  to  Cuba ;  westward  to  St.  Louis,  Missouri, 
southwest  to  Texas  and  Province  of  Vera  Cruz,  Mexico. 

L.  Cabensit  var.  bnlimoidet  Lea. 

Habitat :  Western  U.  S.,  east  to  Dakota,  Central  Nebraska  (at 
Ogallala,  coll.  by  Simpson),  and  Western  Texas. 

The  European  L.  truncatula  Miill.  is  scarcely  separable  from 
Cubensis  in  conchological  characters.  I  have  retained  the  European 
and  American  forms  separate  because  their  areas  of  distribution  are 
now  so  distinct  that  interbreeding  can  no  longer  occur. 

The  L,  humilis  Say  is  likely  to  be  confused  with  small  examples 
of  L,  CnbensiSy  but  it  differs  in  having  the  expansion  of  the  columella 
much  narrower  and  of  a  wholly  different  form.  Say's  types  of  L. 
humilis  are  before  me. 

(teDus  AKCTLTJ8  Ueoff. 

Anoylas  ezoentrious  Morelet. 

Shkolak,  Yucatan  (61787). 

I  may  mention  here  that  Ancylus  excentriciis  Morelet  has  been 
collected  in  Comal  Creek  at  New  Braunfels,  Texas,  and  therefore 
may  be  expected  throughout  Eastern  Mexico.  The  same  is  true  of 
Planorbis  cultratus  Orb.,  which  I  have  also  received  from  Southern 
Texas. 

(lenus  PLAHOBBIS^  r.uettard. 

Planorbis  tennis  Phil. 

An  abundant  species  in  the  vicinity  of  the  City  of  Mexico  (61607  ; 
61780;  61781;  61625). 

The  form  called  var.  Boucardi  by  Crosse  &  Fischer  intergrades 
perfectly  with  the  typical  tennis  in  Lake  Chalco.  In  Lake  Patz- 
cuaro  a  form  was  collected  which  is  referable  to  P.  tennis  v.  Bou- 
cardi, but  in  which  the  characters  of  that  variety  are  considerably 
exaggerated.     One  of  these  (No.  61625  of  the  collection)  is  figured 


^  Planorbis };labraius  Say  has  not  been  found  in  Mexico;  nor  docs  it  range 
in  the  United  States,  outside  of  the  peninsula  of  Florida.  The  P.  glabratus  of 
authors  is  not  the  Xrw^  glabratus  of  Say. 
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See,  iti  this  conDet-tioD,  the  remarks  under 


i.n  pi.  XV,  %  4. 
Phyta  Patzctiarenme. 
Pl&norbit  Caribsiu  Orb, 

Shkoliik,  Yiicalan  (61778). 

The  s^pec  i  mens  cor  res  |)ond  iii  every  detail  with  Havana  exampW 
of  P.  Caribaiit  received  from  Arango, 
FlaBorbii  tamidni  Vtt. 

Vera  Crusi  (61775;  61591);  Orirftba  (61779). 
PUnorbi*  Maya  Murelpl. 

Jlerida,   Yucatan   (61.538 ;  61529).    These  an- lar^'er  than  indi- 
cated by  MM.  Crosse  &  Fischer,  measuring,  alt.  2\,  diam.  inaj.  11!, 
diam.  min.  9  mm. 
FluoTbi*  orbicnln*  Marelel  (1S49|. 

(J-jru.  P/.  I/aid/mani  Dkr..  ISiQ,  not  C.  B,  Ad,  IS«.) 

San  Juan,  near  Vera  Crui  (81593). 
PlRDorbi*  Liebmsani  Ukr. 

Vera  Cruz. 

A  form  closely  allied  to  the  preceding,  but  smaller,  with  the  last 
whorl  wider,     I  regard  the  identificatiou  as  undoubtedly  correct. 

This  species  occurs  in  Texas  also,  as  far  north  as  Austin. 
Planarbi*  retntai  Morelet? 

S|)eciniens  probably 


Shkohik,  Yucatan  (61'; 
Flanoibi*  pkTvni  Shj. 


referable  to  this  species  i 
7-). 


;   colleetwi  at 


respect  tyjHcal  were  collected  at  Yantei)ec, 


i>  FLAKORBULA  IIhIJ. 


PlRDDibnla  obatruota  Morel i^t. 

Ticul,  Yucatan  (615S9). 
This  specie:-  occurs  abund 


II  Texi 


s  far  north  a^  Austin. 


Kiimily  PHYSIDiB  Dull. 

<l<>IIU)'PHTSA    [lru|>. 

ic  Mexican  I'hyfte  have  been  referred  by  M  M.  Crosse  &  Fischer 

<  sjtecie?,  as  follows:  Mexifina  Phil.,  Boucardi C.  &  F.,Slrebeli 

F.,  Bereiull'  Dkr..  sijii'ilkUt    Morelet   and    Tehiuinlepecenais 
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{=Mexicana,  vid.  infra) ;  Strebeliy  Berendti  and  Tehtuintepecensis 
are  very  closely  allied  to  squalida,  being  perhaps  only  local  forms. 

A  critical  review  of  the  Physse  of  the  United  States*  causes  me  to 
recognize  in  that  area  eleven  species  and  about  the  same  number  of 
local  forms  or  geographic  races  susceptible  of  diagnosis.^ 

Most  Mexican  specimens  of  Physa  differ  from  those  of  the  East- 
ern United  States  in  lacking  a  thickening  or  rib  within  the  lip- 
margin  in  the  adult  state.  This  is  probably  due  to  the  far  less 
amount  of  difference  between  the  seasons,  and  the  consequent  lack 
of  periodicity  of  growth  in  the  shells.  This  peculiarity  extends,  as 
might  be  expected,  to  the  Californian  species  ;  but  in  some  arid  local- 
ities, aestivation  during  the  season  of  excessive  drought  produces 
practically  the  same  shell-structure  as  that  caused  by  the  winter 
hybernation  of  our  Northern  Physa. 

Phyia  oionlani  Hald. 

LakeChalco,  City  of  Mexico  (61627);  City  of  Mexico  (61584 
and  61586)  ;  Lake  Texcoco  (61585) ;  Between  San  Angel  and  Coyoa- 
can,  south  of  the  City  of  Mexico  (61587) ;  Yautepec  (61788  and 
61526). 

An  examination  of  Haldeman's  types  of  Physa  osculans  (Monog. 
Limniades,  pi.  2,  figs.  11,  12),  renders  it  certain  that  the  Phym 
3fca;icana  of  Philippi  is  synonymous.  The  fig.  13  of  Haldemau's 
plate  is  a  different  species,  as  the  author  of  the  Monog.  Limniades 
himself  supposed.  The  Physa  Boucardi  of  Crosse  and  Fischer  is 
likewise  a  mere  form  (not  a  variety)  of  osculans,  the  alleged  differ- 
ences having  no  specific  or  varietal  weight,  whatever,  in  this  genus. 

Physa  osculans  is  readily  distinguishable  from  the  eastern  forms 
P.  hetrostropluiy  iniegra  and  gyrina ;  but  several  described  Californian 
Physas  present  no  differences  from  the  Mexican  species,  dnd  must  be 
considered  synonyms. 

Phyia  oionlani  var.  Patsonareniii  Pilsbry,  n.  var.  (PI.  XV,  fig.  5.) 

Shell  thin,  light,  obconic,  very  broad  across  the  upper  part  of  the 
body-whorl,  narrow  below  ;  spire  short,  small,  acute,  composed  of 
four  rapidly  enlarging  whorls,  the  first  one  black.  Columella  long, 
vertical,  slightly  sinuous ;  lip  strongly  arcuate  above,  thin  ;  color 
light-brown  or  whitish  ;  surface  shining,  wholly  lacking  spiral  lines, 

*  ^t  Shdls  of  Foresl  and  Stream^  a  handlx>ok  of  Northern  United  Slates 
land  and  fresh-water  sheiN,  now  in  preparation. 

•  During  the  course  of  my  studies  of  U.  S.  Physa  I  have  examined  iy|>e  sj>cc- 
imens  of  almost  every  one  of  the  described  species,  nearly  fifty  in  number. 
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There  are  no  varicpal 
irface   is   nowhere    inal- 


obscurely  and  linely  toDgitnJinally  plicati 
thickenings,  do  interual  li|>-rib.  and  tbe 
leiited. 

Alt,  li>,  diara,  11 ;  alt.  of'apert.  I2i,  greatest  width  6,1  mm. 

Lake  Patzeuaro,  Mexico  (61629).  Animals  of  the  same  suite  in 
alcohol. 

This  shell  resembles  the  more  extreme  forma  of  Pkyin  aHcillaria 
Say  (known  as  Ph.  Lord! Bd. aatl  PK.  Parkeri  Cur.);  and  it  perhaps 
beare  the  same  relation  to  Ph.  osculant  KM.  that  PA.  aneilhria  V. 
Lordi  liears  toward  Pk.  Iieteroilropha. 

The  relation  of  my  new  firm  to  the  boreal  American  types  named 
is,  however,  only  one  of  analogy  ;  for  ihe  Lordi  h  demonstrably  an 
extreme  development  of  the  helerottropha  type,  while  my  Mexican 
shells  belong  to  the  group  of  Ph.  laeulatu,  being  in  my  opiuion  a 
geographic  race  of  that  specie*. 

The  cause  of  the  dilation  of  the  budy-wborl  in  these  shouldered 
Physas  has  not  been  explained.  I  would  suggest  that  the  form  in 
these  cases  is  correlated  with  an  increase  in  tbe  capacity  of  the  air 
sack  or  lung,  which  occupies  that  part  of  tbe  shell.  Observation  uf 
the  habits  of  the  snail  would  probably  reveal  the  reason  for  this 
additional  lung  capacity.  It  is  not  unlikely  the  result  of  a  more  con- 
tinous  or  prolonged  subaquatic  residence.  Precisely  thesarae  modi- 
fication is  fonnd  in  the  P^inorftw  before  me  from  this  same  Mexican 
lake  (Patzeuaro),  evidently    iudnced   by    tbe  action  of  the   same 


Phyla  iqualida  MurHi-i. 

Ori7jd)a  (61530:  61533;  61-'>9t*;  61581)  ;  Vera  Cruz  (61o82). 

A  very  abundant  .species  at  Orizaba.  This  is  the  Mexican  rep- 
resenfcdivc  of  the  Physa  inleyra  of  Ilaldeman,  a  species  usually 
confijundt'd  in  the  United  States  with  P.  keterostrophu  Say.     I  have 


compart'il    ibe    Orizaba    :^peciii 

CM,*   with   iqmdid'i 

received    from 

Morelct. 

Tills  s]itH-ii;s  freiiuently  exliibi 

s  variceal  tlnckeni 

»gs  (indicating 

torr.icr  i«.Tistotiics),  liki-  its  NortI 

em  A\\y  P.  inUgnx. 

In  this  respect 

it  ilificrs  from  Ph.  o^nthiin. 

Th-  more  lengthened  forms  ol 

Ph.    .i^nalido    rerf 

nble   soineivhat 

Ph.  fiMni/ia  Conrail. 
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founded  on  an  examination  of  many  specimens,  and  I  express  it  with 
all  due  respect  to  the  authors  named. 

They  seem  to  have  overlooked  the  description  and  figure  of  Physa 
{=Aplexa)  princeps  Phillips,  described  from  Yucatan,  in  the  Pro- 
ceedings of  the  Academy  of  Natural  Sciences  of  Philadelphia,  III, 
p.  66,  pi.  1,  fig.  11  (May,  1846).     The  figure  is  very  good. 

Apleza  oisternina  Morelet. 

Izamal  (61601),  Tekanto  (61599),  Shkolak  (61770)  and  Merida 
(61524),  Yucatan. 

Apleza  niteni  Pbil. 

Vera  Cruz;  San  Juan,  near  Vera  Cruz  (61771). 
Apleza  nitens  var.  spicnlata  Morel. 

Merida,  Yucatan  (61600). 

Apleza  ip. 

Shkolak  (61772,  61773).     Forms  I  have  been  unable  to  identify. 

Family  CYCLOPHORID-ffi. 

(ienuB  CYCL0TD8  Ouilding. 
Cyolotni  Dysoni  Pfr. 

One  of  the  most  abundant  land  shells  of  northern  Yucatan.  It 
was  collected  at  Silam  (61458;  61461),  Shkolak  (61459),  Tekanto 
(61452),  Labna  (61435),  Tunkas  (61452),  Ticul  (61460),  Sitilpech 
(61462),  Tabi  (61463),  and  between  Sitilpech  and  Tunkas  (61457). 

The  sjiecitoens  from  Tabi,  Ticul  and  some  other  localities  are 
prettily  varied  by  numerous  dark  spiral  lines  and  bands  ;  these  may 
be  named  form  mtUtilineatus,  Many  specimens  have  the  costulie  of 
the  surface  simple,  not  all  undulating,  not  anastomosing. 

Cyolophorns  (Cyrtotoma)— 1 

Two  broken  si)ecimen8  of  a  species  apparently  new,  were  collected 
at  Orizaba  (61486). 

Family  AMPULT.ARIIDJE. 

(ienuB  AMPULLABIA  Lam. 

Ampnllaria  flagellata  Say. 

My  examination  of  Say*s  type  of  this  species  proves  that  A.  mal- 
leata  Jonas  is  a  synonym.  The  specimen,  now  before  me,  upon 
which  Say  founded  his  species,  is  a  dead  shell,  lacking  the  epidermis ; 
it  is  moderately  but  not  conspicuously  malleated,  and  on  the  latter 
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part  of  the  boJy-whorl  obscurely  plicated  in  the   direcaion   iif    llie 
lip-edge.     It  h  niultifosciate  with  brown. 

The  «])edee  is  excei^ively  abundaiit  in  the  environs  of  Veru  Cniz 
(whence  Say  procured  it).  It  varies  widely  in  resjtect  to  sculpture 
and  ct>lor.  but  the  iiumeroiiB  Vem  Cruz  speciuen^i  before  me  are 
ratfaer  constant  in  tixe,  agreeing  in  the  main  with  Suv'a  type,  which 
pleasures  as  fallows: — 

Alt-  38  mm. ;  diam.  33  mm. ;  greatest  length  of  mouth  32  mm. : 
width  of  mouth  (meat^ured  at  a  right  angle  to  its  lengthj  '21j  aim. 
The  aperture  of  this  specimen  is  expanded, — a  variation  not  uiicwn- 
uion  in  tiie  series  before  me  from  Vera  Cruz.  (So'a.  61447,  61446, 
61448,  Acad.  Coll.) 

The  illustrations  given  by  CrosHC  &  Fischer  on  pi.  44,  figs.  6,  (fa, 
6h,  Gc,  f>d  and  fie,  of  the  ExpM.  ScientiHque  du  Mex.,  represent  the 
speiMes  us  found  around  Vera  Cniit,  but  smooihc r  form?  am  aim 
abundant,  and  spiral  dark  bandK  are  visible  on  mo^t  specimens. 
Ampallaria  ip. 

Sao  .luaii.  near  Vera  Crun  (HHoO). 
Ampnllaria  Tito&taDsntU  Croan  it  FiMhcc. 

■■Twill  eemiriis,"  Shkolul:,  Yii<:ataiJ  (lil45(i). 

i-.i."iiv  valvatida:. 

tienii- VALVATA  MUll. 

or  this  .i,^>iiii.  MX  sp,-cie«  aro  (bond  on  tin-  miunlaml  of  North 
Anu-ric^u. 
Vslvata  hume rails  H:i)'. 

Lakes  urouiid  the  City  of  Me.'slvo  (61484).  Luke  I'at/cuaro, 
\\Vsi-\Iexie.>(61444) 

The  s|)ecim('iis  from  the  la^t  locality  I  at  first  iej,'arded  a.s  a  dis- 
tinct spei'ies;  but  making  due  alloivanee  for  the  modi fiailion  under- 
jrime  by  all  speoies  of  snails  found  in  this  lake,  I  urn  dispos^ed  to  con- 
.■iider  it  a  variety  of  liiiinerali^.  Compared  with  Say's  type  si)ecimen 
of  the  latter,  the  L.  I'at/.cuaro  shells  have  the  whorls  more  rapidly 
incrfiisiiig,  the  hist  whorl  heiiij;  notably  of  greater  diameter  tham 
Lbe  c.irrosjx.nding  volution  .,n,uii,enili.t ;  the  umbilicus  is  narrower, 
the  suiisulural  tlatlening,  so  obvious  in  Say's  siieli,  is  not  at  all  cou- 
spicuon.s.  The  obtuse  liasal  carina  is  us  in  the  lyjie.  No  good  figure 
rMibiiwhcd.  that  i;ivcn  by  r-trehel  having  the 
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from  the  City  of  Mexico,  as  well  as  in  Say's  type;  the  exact  locality 
of  the  latter  is  not  given  on  the  label,  which  is  in  the  fine  hand-writ- 
ing of  Mrs.  Say,  like  many  of  Say's  labelled  types. 

Rei>ults  of  great  importance  to  biology  might  be  derived  from  a 
study  of  the  conditions  of  life  in  Lake  Patzcuaro ;  the  shells  of 
various  genera  seem  to  be  modified  in  such  definite  directions  that 
the  problem  of  the  origin  of  certain  forms  would  probably  be  pre- 
sented to  the  observer  in  comparatively  simple  terms.  It  is  un- 
fortunate that  although  some  hundreds  of  shells  of  various  species 
were  collected  there  by  Prof  Heilprin  and  Mr.  Baker,  their  limited 
time  did  not  permit  them  to  gather  information  on  the  physical  char- 
acteristics of  the  lake. 

Family  AMNIOOLIDiB  Tryon.» 
Genas  POTAMOPYBOUS  Stim{>8on. 

This  genus  of  spinose  rissoids  is  represented  throughout  Central 
America  and  the  West  Indies  by  numerous  forms ;  also  extending 
into  Northern  South  America,  and  to  the  northward  ranging  as  far 
as  Comal  County,  Texas. 

The  species  are  excessively  polymorphic,  and  their  number  can  only 
be  ascertained  afler  a  great  number  of  specimens  have  been  examined. 
As  a  rule,  without  exception,  every  s(>ecies  (or  variety,  whichever 
the  forms  prove  to  be)  is  dimorphic;  there  is  a  spinose,  angulate 
form,  and  an  acuminate,  ecariuate  one.  Generally  both  are  found 
in  the  same  locality.  This  curious  dimorphism  has  caused  at  least 
two  names  to  be  applied  to  every  species  or  form.  Thus,  Paladina 
cryatallina  Pfr.  is  the  ecarinate  form  of  P,  coronata  Pfr. ;  Hydrobia 
Texana  Pilsbry  bears  a  like  relation  to  P.  spinosa  Call  &  Pilsbry, 

Poiamopyrgus  is  a  genus  of  great  antiquity,  extending  at  least  as 
far  back  as  the  early  eocene.  It  now  comprises  all  of  the  fresh- 
water rissoids  of  New  Zealand,  a  majority  of  those  of  Australia,  with 
species  in  west  Africa  and  tropical  America. 

As  a  contribution  to  the  life-history  of  these  interesting  little 
snails,  I  may  mention  that  the  form  discovered  by  me  in  Texas,  P, 
(eoroiuUtu  var  /)  spinosvs  C.  &  P.,  is  viviparous.  The  young  are 
globular,  translucent,  having  a  little  over  one  whorl  at  birth. 

^  Ah  a  sectional  term  under  Amnicoia  I  would  propose  the  name  Cincin- 
NATIA  for   A.  CincinnaiiinsiSf  (bunding  the  distinction  upon   its  more  minute 
.radaU  and  the  far  liner  dcattcnUtion  of  the  teeth. 
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A§  to  thp  iiiini1>er  of  naturally  defined  Neotropical  Bpeciea  I  am  ii 
doubt ;   but  the  examination  of  my  mat«ritti  (including  as  many  t 
a  pint  of  the  siielU  of  some  s|)ecies)  causes  me  to  believe  that  tfaei 
are  ahout  four  or  five,  although  this  may  poaaibly  be  either  ( 
under  estimated.     I  do  not  undertake  here  a  revision  of  them  for'l 
the  reason  that  Crosse  and  Fischer  have  already  reached  the  Hrdro*  | 
biidie  in  the  progress  of  tlieir  magnificent  work. 

Ancey's  Pyrgopkoriu  (Bull.  Soc.  Mai.  Fr.  v.  p.  188,  192.  1888)  ia  I 
8  synonym  al  Potamopyrgut.     Curiously  enough,    Mr.   Ancey  do€ 
not  «eem  to  be  aware  that  any  spinose  rissoids  had   been  descrtbedi  | 
from  America  !     He  propose?  the  name  P.  eoronatus    (lie    nowi, 
of  Pfeiffer).  for  the  form  found  at  Vera  CruE,    which    Slrebel    e 
P.  r-oro'ialiu  Pfeiffer.     Tlii*  form  is  doubtless  the  same  as  my  P.  sj 
„fii«  from  Texas,  but  it  Ls  donhtnilly    distinct    fnim  the    s"iip(-ie^ 
f..iiud  further  Simtli. 


Patsmopyrgai  ei 

Highly  sculptured  forms,  probably  referable  to  this   specie 
collected  at  Shkolak  (61595),  Merida  (61597)  and  between  Sitiipechi] 
and  Tunkas(6157B),  in  Yucatan. 


Shell  slender,  elongated,  tapering,  the  altitude  more  than  twice  the 
diameter.  Whorls  -5*,  very  convex,  sepiiratcd  by  deeply  impressed 
futures;  apex  soNiewhat  obtuse.  Aperture  small,  ovate,  it."  length 
contained  more  than  three  times  in  the  length  of  the  shell  ;  peristome 
continuous,  thin.  Umbilicus  a  close<l  rlmation  behind  the  inner  lip. 
Surface  marked  by  delicate  growth-lines,  having  low,  inconspicuous 
longitudinal  folds  (sometimes  ipiite  regular  and  well  marked  on  the 
upper  whorls),  and  encircled  by  numerous  fine,  subobsolete  spiral 
slriic.     Alt.  4,  diam.  1-9  mm. 

Du^'  from  the  bank  of  a  stream  east  of  Yantei)ec,  Mexico. 
(61.>78). 

The  specimens  being  subtbssil  are  denuded  of  ihc  epidermis  and 
white  in  color.  They  are  in  sculpture  not  unlike  some  feebly 
sculptured  forms  of  that  truly  protean  species  Tryon'm  jnotea  (ild., 
but  are  readily  distinguishable  from  that  ly|)especifically,  and  even, 
as  I  believe,  frenerically  ;  for  the  jiresent  s[>ecies  seems  to  me  to  bean 
aspiniise  form  of  PoOimopyrffus,  differing  from  all  other  known 
ind  I'orms  of  liiat  t;enus  in  its  much  mure  slendei 
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contour.     I  have  given  the  name  in  recognition  of  the  services  of  Mr. 
F.  C.  Baker,  who  collected  the  specimens. 

<;enu8  PTBOUL0P8I8  Call  A  Pilsbry. 
Proc.  Davenport  Acad.  Nat.  Sci.  vol.  v,  p.  9,  May,  1886. 

This  genus  was  proposed  for  a  number  of  small  shells  which  agree 
in  being  ovate-conical  or  turreted,  the  whorls  having  a  single  strong 
carina  at  the  periphery,  which  may  or  may  not  be  concealed  on  the 
spire.  The  a})ex  is  acute.  There  are  4}  to  6  whorls.  Aperture 
ovate,  peristome  continuous.  Axis  imperforate.  The  dentition  is 
figured  in  the  place  cited  above.  The  genus  has  nothing  to  do  with 
Pyrgula,  which  belongs  to  a  different  subfamily  (Baikaliince)? 
Lyrodus  of  Doring^  may  prove  more  nearly  related. 

It  has  been  suggested  to  me  that  the  finding  of  cannate  forms  of 
P.  Nevadensis  proves  that  the  carinate  forms  are  distorted  by  the  influ- 
ence of  the  concentrated  waters  of  the  lakes  inhabited  by  the  species ; 
but  would  any  malacologist  seriously  advocate  the  view  that  the 
smooth  spineless  forms  of  Potamopyrgtis  hold  a  like  relation  to  the 
spinose,  carinate  types?  or  that  the  two  Mississippi  Valley  s|>eciesof 
Pyrgulopais  (found  in  company  with  perfectly  normal  specimens  of 
Amnicola,  Bythinellay  etc.)  owe  their  carinate  contours  to  the  same 
cause? 

Besides  the  original  illustrated  monograph  of  this  genus  by  Pro- 
fessor Call  and  myself  in  the  Proceedings  of  the  Davenport  Academy 
of  Natural  Sciences  for  1886,^  there  has  been  an  '*  Etude  monogra- 
phique  du  genre  Pyrgulopsia*^  (Bull.  Soc.  Mai.  France,  v,  p.  185) 
written  by  Mr.  C.  F.  Ancey.  This  paper  shows  in  a  high  degree 
the  futility  of  writing  about  things  an  author  knows  nothing  about. 

The  species  of  this  genus  are  as  follows : — 

p.  Heyadeniii  Stearns. 

Pyrgula  Nevadensis  Stearns,  Proc.  Acad.  Nat.  Sci.  Phila.,p.  178,' figure,  (1888). 
—Call  and  Bccchcr.  Am.  Nat.,  Sepi.  1884,  Vol.  XVIIL,  pp.  861-855.--Can, 
Bull.  U.  S.  Gcol.  Survey,  No.  11,  1884. 

Pyrgulopsis  Nevadensis  Call  &  Pilsbry,  Proc.  Dav.  Acad.  Nat,  Sci.  Vol.  V,  p. 
10,  1886.— Anccy,  Bull.  Soc.  Mai.  Fr.  1888,  p.  189. 

This  form  has  been  found  thus  far  only  in  northwestern  Nevada, 
jn  Walker  and  Pyramid  Lakes.      Entirely  smooth  forms,  not  dis- 

^  Beecheris  wholly  in  error  in  referring  Pyrgula  to  the  Melaniida  ;  a  family 
distinguished  from  Amnicoiida  and  Rissoida  by  the  most  obvious  external  char- 
acters, such,  for  instance,  as  the  genitalia. 

'  Ddring,  in  Boletin  de  la  Acad.  Nac.  de  Cien.  en  Cordoba,  vii,  p.  461, 1885 
•  In  this  paper,  Potamopyrgtu  spinosus  was  considered  a  Pyrgulopsis.     I  had 
at  that  time  not  yet  examined  its  dentition.    See  under  Potamopyrgus, 
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ttnguishabU  from  Amnicola  have  Iieen  found.  T!ie  apecies  is 
closely  allied  to  the  two  following,  either  of  which  it  would  be  b 
to  regard  ns  the  tyjje  of  the  genus. 

P.  ■oalaiiformU  Wolf.  _ 

jyrgula  si-a/an/nmis  Wolf,  Amer.  Joutn.  of  Couch.  «oi.  v.  p.  l«.S,  pi.  xvii,  I 

fie-  3, 186E).  T 

Pyrgvlopsis  stalari/omiii  Cull  &  Pilsbry.  Proe.  Dav.  Acad.  Nal.  Sd.,  vol.  v.  p.   I 
14.  I8Kli_Pilsbty.  Sbells  of  Foiesl  and  Slream,  pi.  14,  Hg.  2(i.— Ancey,  BuU.  ] 

Soc.  Mai.  Fr.  18H3.  p.  130. 

For  description  and  figui-es  see  Shells  of  Forest  and  Stream  (in  i 
preparation).  It  has  been  found  only  at  the  ori^ual  locality,  ' 
the  Tazewell  shore  of  the  Illinois  River."  No  living  apeciniens  have  'j 
been  taken.     This  species  it  would  be  best  tij  regard  a.s  the  type  irf  I 

t.  KiiaiiiippieniLi  Call  A  Pilsbry. 

Pyrguta  scalari/armii  var.  Misassipfi€Hs\s  Pilsbry,  Amer.  Naturalist,  Jan.  If 
p.  75. 

Pyrpihpsi!  Mimssipfiensii  Cv\\  k  Pil'brv.  Pine, 
p.  13.  ISSU.— Ancey,  Bull.  Soc.  Mai.  France.  1888, 
Foresi  and  Slream,  pi.  14,  fias.  liS,  24.  25. 

Of  this  species  I  hare  examined  very  many  specitueos,  dredged  I 
by  myself  in  the  Mississippi  River,  at  and  just  below  the  mouth  of  4 
Rock  River,  Illinois.      It  has  characters  constantly  separating  it 
from  the  »ealarifomi».     Both  are  figured  and  described  in  my  hand- 
book of  nortberii  U.  S.  moUusks,  Shells  of  Forest  and  Stream. 

The  following  species  is  referred  provisionally  to  Pyrgulopsia  on 
account  of  its  simihirity  in  contour  to  the  shells  of  that  geuus.  In 
possessing  fine  spiral  lines  it  resembles  Polamopijrgus ;  and  if  it  is 
found  to  have  the  very  characteristic  dental  characters  of  the  last 
named  genus,  and  is  viviparous,  it  must  be  trausferred. 

FyrKalopai*  I  '  >  FatccQareniii  Piisbr}'  n.  ep.  (I'l.  XV,  fig.  S), 
The  X.^ui.lus,  May,  1S91. 

Shell  turrited-conic,  elevated.  Number  of  whorls  unknown,  the 
speciriien  being  broken  ;  the  remaining  3}  whorls  are  strongly  cari- 
nuted  in  the  middle,  omcave  immediately  above  and  below  the  keel ; 
the  last  wborl  is  obtusely  shouldered  midway  between  keel  and 
suture,  and  the  median  carina  becomes  less  conspicuous.  The  aper- 
ture is  oval,  not  oblique;  peristome  continuous,  its  inner  margin 
thickened.  Umbilicus  reduced  to  a  narrow  fissure.  Color  of 
epidermis  olive ;  surface  marked  by  delicate  growth  lines  and  exces- 
sively line  close  spiral  striie, 

-1.  diam.  -A  mm.;  Alt,  of  apart.  2,  width  l-:i  ti 
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This  form  is  so  distinct  that  I  unhesitatingly  describe  it,  although 
no  perfect  specimens  were  obtained. 

In  general  form  the  shell  recalls  the  P.  Nevadenna  Steams,  de- 
scribed from  Pyramid  Lake,  Nevada ;  but  the  encircling  carina  is 
less  strong,  the  portion  of  the  whorl  above  the  keel  is  much  more 
convex.  The  fine  spiral  sculpture  of  the  Mexican  shell  also  dis- 
tinguishes it. 

GenuB  COCHLIOPA  Tryon. 

Coohliopa  Tryoniana  Pilsbry,  (pi.  XV,  fig.  12  .) 

C.  Trytmiana  Pilsbry,  The  Nautilus  iv,  p.  52,  September,  1890. 

Figures  are  here  given  of  this  species,  which  is  the  second  of  the 
genus  described.  It  is  from  Polvon  and  Rio  Pula,  Nicaragua.  A 
large  number  of  specimens  are  before  me.  They  vary  greatly  in 
form  and  sculpture.  Sometimes  the  body-whorl  is  acutely  carinated, 
and  the  surface  encircled  with  numerous  acute  lirulse,  but  on  some 
specimens  this  sculpture  is  almost  obsolete.  Old  specimens  become 
thick  and  solid,  losing  to  a  great  extent,  the  spiral  sculpture. 

The  measurements  of  two  specimens  are  as  follows  : 
Alt.  4,  greater  diam.  4i,  lesser  4  mill. 
Alt.  3  J,  greater  diam.  4,  lesser  3i  mill. 

Family  CYOLOSTOMID-ffi. 

Genus  CHONDBOPOMA  Pfr. 
Chondropoma  (Cistula)  Largillierti  Pfr. 

An  extremely  abundant  species  in  northern  Yucatan.  After 
examining  several  hundred  specimens  I  find  that  a  separation  of  the 
more  coarsely  ribbed  forms  from  the  finely  decussated  examples  is 
not  practicable,  and  I  therefore  agree  with  Dr.  von  Martens  in 
uniting  the  Ciatula  Orateloupi  to  G  Largillierti,  The  apex  is  some- 
times retained  perfect  in  adult  specimens  of  this  species,  several  of 
these  anomalous  individuals  being  before  me. 

The  exact  localities  are:  Labna  (61472),  Santa  Ana,  near  Cal- 
cehtok  (61473),  Silam  (61416),  Merida  (61466),  Tekanto  (61468, 
61467),  Tunkas  (61464),  Uxmal .  (61463),  between  Sitilpech  and 
Tunkas  (61475),  and  at  Tabi  (61474). 

The  polymorphism  of  this  species  is  wonderful.  Adult  specimens 
vary  in  length  from  17}  to  9  mm.  The  color  varies  from  a  clear 
ydlowish-white  with  numerous  rows  of  brown  spots,  to  dark  red. 
Tbe  shape-also  is  subject  to  great  mutations. 
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Family  HELICINIDJB. 

[ienai>  EELICINA  Lnm. 

HelloiDB  amiloalft  Morel  ei. 

A  moat  abundant  species  in  northern  Yucatan.  Tlie  piibli^lif^l 
illuEtratioDS  very  inadequately  represent  this  beautiflil  species,  wliich 
is  as  variable  in  coloration  as  tlie  H.  orbictitata  Say,  Specimens 
were  collected  at  Silam  (61442).  Ticu!  (61440),  Labna  (61438), 
Tabi  (61437),  Uxmal  (61443),  Tunkas  (61436),  Santa  Ana  near 
Calcehtok  (61439),  and  between  Sitilpech  and  Tunkas  (61441). 
H«liain>  Urttti  I'fr. 

Numerous  specimenn  takou  at  Labna,  Yucatan  (61479).      Spec- 
imens were  collected  by  Mr.  C.  T,  Sinipeon  at  Utilla  Island,  off 
Honduras. 
Eeliflina  fri^lii  Morrlot. 

Specimeus  of  a  small,  thin,  greenish-hum  colored  turbinate  species 
were  collected  at  Orizaba  (61478),  and  at  Vera  Crua  (61477).  The 
columella  is  toothed  exactly  as  in  Strebel's  figures  (referred  by 
Martens  to  this  species),  but  the  color  la  not  as  described  by 
Strebel. 
Eclioina  cinetellH  .'^hutt. 

Orizaba  (61480). 
Eelicina  beatrix  Angos. 

1  p  ies  was  not  collected  by  the  Expedition.  From  an  ex- 
an  a  n  f  Gabb's  s]»ecirnens  I  am  led  to  believe  that  von  Mar- 
e  s  n  error  in  referring  this  species  to  H.  fiavida  Mke.  Adult 
spe  me  f  if.  beatrix  measure  alt.  10,  diani.  9  mm.,  and  differ 
as  mu  hf  m  Guatemala  specimens  of  H.  fiavida  as  most  Hclicinas 
d  n      e  another — certainly  enough  for  specific   discrimination. 

T  e     u      ous  writer  in  tlie  Biolo^a  Ccntr.  Amer.  probably  had 
no   se  n  a  thentic  specimens. 

Sub-genup  BCHAZICHEILA  Shutl. 
Sohaiiohsila  alata  Mke. 
Orizaba  (61485). 

F.mily  PBOSEEPlNlD.ffl. 

Genua  FBOSEBPIHA  tirsy. 
Proierpina  (Csrei)  Balleana  Cuming. 
Both  the  red  a 
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APPENDIX  A. 

During  the  few  hours  spent  in  Havana  the  following  species  were 
collected  by  Mr.  Baker : 

Oleaoina  loli^nla  Pfr.    (61605). 

Stenogyra  ootona  Cb.    (6l57a). 

Patula  yortez  Pfr.    (61604). 

Polygyra  paludoia  Pfr. 

Carooolni  (Thelidomus)  auriooma  Fer.,  var.  leta  Pfr.    (61572.) 

Balimulni  sp. 

LimnsBa  Cubeniis  Pfr. 

Vaginului  oooidentalii  Guild. 

The  specimens  were  marked  by  a  longitudinal  row  of  angular 
black  spots  on  each  side  of  the  middle,  on  most  individuals  coales- 
cent|into  black  stripes. 

Ampnllaria  oonioa  Wood.    (61574.) 

explanation  of  plates. 
Plate  xiv. 

Figs.  1,  2.     Carychium  exiguum  Say,  typical.     Drawn  from  speci- 
mens from  Kent,  Ohio,  collected  by  Geo.  W.  Dean. 

3.  Carychium  exiguum  Say,  showing  umbilicus.     Specimen 
from  Vermont. 

4,  5,  6.     Carycnium  occidentalis  Pilsbry.     Portland,  Oregon. 

7,  8,  9.     Carychium  Mexicanum  Pilsbry.     Orizaba,  Mexico. 
0 ,  11.     Carychium  exile  H.  C.  Lea.     Kent,  Ohio. 

12,  13,  14.     Carychium  exile  Lea.     Specimen  with  thick  peri- 
stome. 
15,  16.     Carychium  exile  var.  Jamaicense  Pilsbry.     Jamaica. 
(Swifl  Collection). 
Note.  The  profile  views  are  all  drawn  with  the  shell  rolled  to  the 
left  only  enough  to  bring  the  plane  of  the  inner  and  outer  lips  coin- 
cident with   the    line  of  vision.    The  figures  of  this  plate  are 
drawn  to  the  same  scale. 

Plate  xv. 

Figs.  1,  2,  3.     Patula  intonaa  Pilsbry.    Three  views  of  type,  spec- 
imen, highly  magnified. 

4.  Plaiiorhia  tenuis  Phil.  var.  Boueardi  C.  &  F.     Lake  Patz- 
cuaro,  W.  Mexico.     Natural  size. 

5.  Physa  osculant  Hald,  var.  Patzcuarensis  Pilsbry.    Lake 
Patzcuaro.     Natural  size. 

6.  7.     Oryzosoma  Tabienais  Pilsbry.     Ma^ified   view  of  the 

type,  with   profile    of   aperture.     Hacienda    of  Tabi, 
Yucatan. 

8.  Pyrgulopaisf  Patzcuarensis  Pilsbry.      Magnified  view  of 
tlie  type.    Lake  Patzcuaro,  W.  Mexico. 
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9,  10,  11.     Potamopyrgiis  Bakeri  Pilabry.     Three  individuals, 
sfaowiDg  variatiou  in  contour. 

12,  Cochliopa  Tryontana  Pilsbry.     View  of  a  hii^hly  sculp- 
tured form,  enlarged. 

13,  13a.     CylrndTclla  Bonrmiigiiatiana  Ancey,    Utilla  Island, 

off  Honduraa.    Specimen    collected   by   Chas.  T. 
Simpson. 

14,  I4a.     Cylindrelta  apelwica  var.  dubia  Pilsbry. 

15,  15a.     Cylindrella   gpeluncce  Pfr.     Specimen    from   Ticul. 

Yucatan. 

16,  Caryckmm  exiguum  Say.     Specimen  broken  to   show  the 
internal  continuation  of  the  columellar  folds. 
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June  2. 

Mr.  Thomas  Meehan,  yice-President,  in  the  chair. 

Forty  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

"  A  Memoir  on  the  Genus  Palaeosyops  Leidy,  and  its  allies,"  by 
Charles  Earle. 

"New  American  Myxomycetes,"  by  Geo.  A.  Rex,  M.  D. 

Henry  C.  Chapman,  M.  D.,  was  elected  Curator  to  fill  the  vacancy 
caused  by  the  death  of  Dr.  Leidy. 


June  9. 
Mr.  Chas.  p.  Perot  in  the  chair. 

Thirty-three  persons  present 

"A  Memoir  of  Joseph  Leidy,  M.   D.,  LL.D.,"  by  Henry  C. 
Chapman,  M.  D.,  was  presented  for  publication. 


June  16. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Twenty  persons  present 


June  23. 
Mr.  Thomas  Mbehan,  Vice-President,  in  the  chair. 

Twenty-four  persons  present. 

A  paper  entitled  "  Description  of  a  new  species  of  Vampyrops," 
by  Harrison  Allen,  M.  D.,  was  presented  for  publication. 


June  30. 
Dr.  Geo.  H.  Horn  in  the  chair. 
Twenty-one  persons  present. 

On  the  Winaa  of  Bats. — Dr.  Harrison  Allen  spoke  of  the  man- 
ner in  which  the  membranes  of  bats  are  sustained  in  the  intervals 
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Ijetiveoii  tbe  several  parts  of  the  normal  skeleton.  The  so  culled  I 
calcaueuiu  is  au  accessory  pixicess  tu  the  tardus  and  is  designed  to  \ 
sutipurt  the  interfeiuoral  menihraiie.  Dr.  Allen  proposed  to  name  i 
this  process  tlie  caicar.  In  Ve«perugo  noclula  he  had  found  a  pro-  , 
cess  passing  down  from  the  caicar,  iii  the  form  of  a  delicate  rod,  mid-  i 
way  between  the  bnae  aod  the  free  end.  An  accessory  cartilage  at  I 
the  side  of  the  tip  of  the  fifth  metacarpal  bone,  was  next  alluded  to. . 
It  is  apparently  intended  to  give  additional  support  to  the  mesopat- 1 
agiiim.  It  is  absent  in  Pteropodida:,  Megadermadidie  and  Phyllofr<'| 
tomididie.  In  NycterU' the  terminal  segment  to  the  caudal  series  U  i 
widely  expanded  and  serves  to  support  the  margin  of  the  interfemond  [ 
membrane.  The  fact  tjiat  the  preserving  of  these  various  mine 
adaptations  is  not  universal,  su^^e^ts  the  conclusion  that  the  mechai 
ism  of  the  flight  of  the  bats  is  not  the  same  in  all  the  forms,  and  that  \ 
something  of  the  same  kind  of  differences  that  are  known  to  exist  ii 
birds,  could  be  detected  if  the  facilities  which  are  available  in  ] 
case  i^^  the  latter,  existed  for  thdr  investigation. 

Win.  J.  Serrill  and  B.  Alexander  Randall,  M.  I).,  wei-e  elected,  | 
members. 

August  Weismaun  of  Freiburg,  i.  B.  and  Elias  Melschnikoff  a 
Dorpat,  were  elected  correspondents. 

The  following  were  ordered  to  be  published: — 
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ECHINODEBMS  FBOM  THE  BAHAMA  I8LAKD8. 

BY  J.   E.   IVES. 

In  the  years  1887  and  1888,  Mr.  Frederick  Stearns  of  Detroit, 
made  a  collection  of  Invertebrates  in  the  Bahama  Islands  He  col- 
lected upon  Andros  and  other  islands  near  Nassau.  The  following 
list  represents  the  Echinoderms  obtained  by  him.  It  includes  a 
description  of  a  new  species  of  Amphiura.  The  accompanying  plate 
has  been  prepared  for  publication  through  Mr.  Stearns'  liberality. 

ECHINOIDEA. 

Cidarii  tribuloidei  Lamarck. 

Numerous  specimens  collected. 

Bohinometra  inbangalarii  Le«ke. 

Numerous  specimens  found  in  living  sponges,  in  three  fathoms  of 
water,  on  the  west  side  of  Andros  Island. 

Toxopneustei  yariegatui  Lamarck. 
Hipponoe  eionlenta  LcMkv. 

Numerous  specimens  collected. 
Bohinanthus  rosaoeus  Linna*as. 

A  single  specimen  collected. 

ASTEROIDEA. 

Attropecten  artioulatui  Say.    PI.  XVI,  figs.  4-S. 

Asferias  artuulaia  Siy,  Joiim.  Acad.  Nat.  Sci.  Phila.  (1),  vol.  V,  p.  141, 1825; 
Milller  und  Troscht* I.  System  der  Astcridcn,  p.  7:;,  1842 ;  Dujardin  ct  Hupe, 
Suites  d  Buffon,  Echinodermes,  p.  419,  1862;  Liiiken,  Vidensk.  Meddel.  pp. 
127-129.  1864;  Pcrrier,  Arch.  Zool.  Exp^r.  i.  5,  pp.  290-291, 1878,  (pars.) 

A  single  specimen  of  this  species  was  collected. 

Two  such  eminent  authorities  as  Dr.  Liitken  and  Professor 
Alexander  Agassi z*  have  differed  as  to  the  identification  of  Say's 
species.  Professor  Perrier  in  the  "  Revision  des  Stell^rides, "  has 
given  Professor  Agassiz's  A,  articnlatus  as  synonymous  with  Dr. 
Liitken^s  A.  articnlatus,  but  a  comparison  of  Professor  Agassiz's 
figures  with  Dr.  Liitken's  description,  at  once  shows  the  difference 
between  the  two  forms.  Say's  description,  in  my  opinion,  would  re- 
fer more  precisely  to  the  form  described  by  Dr.  Liitken,  than  to 
that  described  by  Professor  Agassiz.    Say  states  that  the  species  he 

»  Mem.  Mus.  Comp.  Zool.  Vol.  V,  pp.  114-116,  PI.  XIX. 
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(lesoriljed  "  U  very  cummcn  on  the  coast  of  Ekst  Florida  and  on  tbs' 
aoa  Islands  of  Georgia."     My  friend  Mr.  C.  W.  Johnson,  who  hai 
I'ollected  forGightyeara  at  St.  Augustine,  on  theea^t  coast  ofFlorids,4 
informs  me  tliat  tlie  form  described  by  Ltitken  is  the  only  species  oCm 
Aatropecten  whici)  he  hiu  fbund  in  that  region.     There   appeam  I 
me,  therefore,  to  be  very  little  doubt  that  this  k  the  form  <irigiaa] 
described  by  Say. 

The  species  figured  by  Professor  Agassiz  as  ABtropectm  t 
lalm  Say,  I  believe  to  heihe  Aitlropetien  duplinatiu  of  Gray." 

Prof.  Perrier  hae  included  .4.  diibim  Gray  under  the  synonym;:! 
of  A.  artieiilalug,  but  this  siiecies  is  undonbtedly  distinct  from  A, ' 
artieulatus  Say,  as  defined  by  Dr.  Liitken,  and  la  probahiy  identical*] 
with  A.  duplicnttui  Gray. 

Below  is  given  a  translation  of  Dr.  Liitkeu's  careful  description  ofil 
A.  artieulatiii.  In  addition  to  this  it  may  be  said  that  in  the  liv 
animal  tbe  upper  eide-arni -plates  are  orange-colored,  the  paxill»-'^ 
area  of  the  disk  and  arms  purple,  and  the  side 'arm-spines  purple 

"  Of  quite  considerable  size,  (about  6  inches  in  diameterl,  witk  1 
rather  long  and  pointed  arms.  Proportion  between  tlie  radii  about  j 
as  1  r  4.  Arm  angles  acute.  Edgcplates  about  50.  In  the  middle 
of  the  arms  the  paxilla-belt  is  still  twice  as  wide  as  tbe  edge-platee ; 
the  paxillie,  whose  structure  and  arrangement  are  as  usual  on  the 
disk,  become  larger  and  are  composed  of  larger  grains  ;  in  the  mid- 
dle <)f  the  disk  they  became  again  smaller  and  more  delicate.  The 
madreporic  plate  lies  nearer  to  the  edge -plates  than  to  tbe  middle 
of  tbe  disk.  The  upper  edge  plates  are  covered  with  grains. 
which  become  fine  and  bristle-like  around  the  edges  of  tbe  ]>lates. 
On  the  outer  half  of  the  arm  there  may  appeiir  on  each  of  these 
plates,  a  little  low  spine  or  protuberance.  It  is  not  unusual  fur  it 
to  be  missing  on  one  or  another  plate,  or  on  several  successive  plates, 
but  it  is  very  unusual  for  it  to  go  beyond  the  middle  of  tbe  arm.  I 
dare  not  assert  positively  that  it  can  be  absent  entirely,  as  it  may, 
l>erhaps,  have  been  only  lost  through  wear,  in  the  examples  in 
which  I  have  not  been  able  to  convince  myself  of  its  existence.     The 

'  See  i'rof.  I'crrier,  Ateh.  Zool.  Exyir.  pp.  271-272. 

In  my  paper  enlitled  "  Echinoderms  from  llie  norlhem  coast  of  Yucatan  and 
the  1ia.ii.it  of  Vera  Ctui,"  E'roc,  .Uad-  Nat,  Sci,  I'hib.  1890.  pp.  3311-331.  I 
icierilified  .in  .\slropeelen,  coUecled  at  Vera  Crui.  as  AUropeittn  arluulatus  Say. 
onaccoi.nl  of  it-,  resemblance  to  Prof.   Agas-sii's  tigure^.      If,  as  assumed  above. 
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lower  edge-plates  are  closely  covered  with  small  spines  of  somewhat 
diverse  size ;  the  finest  small  bristles  are  situated  around  their  edges ; 
the  largest  form  a  transverse  row  along  the  aboral  edge,  and  consti- 
tute a  transition  to  the  two  rather  short  and  weak,  somewhat 
curved,  horizontal  edge-spines  placed  side  by  side,  with  which  each 
plate  is  provided.  The  foot-papillae  usually  form  two  rows ;  in  the 
inner  row  are  three  slender  spines  in  a  group,  of  which  the  inner- 
most is  the  longest  and  somewhat  curved  ;  in  the  outer  row  are  two 
broad,  flat,  low,  equally  truncated,  spade-formed  papillaj  side  by 
side,  of  which  the  one  nearest  to  the  mouth  (the  adoral)  in  all 
respects  stands  behind  the  other ;  more  rarely  there  are  three  papil- 
lae in  this  row.  Outside  of  it,  there  are,  as  a  rule,  in  addition,  1-3 
small  papillae,  which  in  the  neighborhood  of  the  mouth  become 
larger  and  more  numerous,  so  that  7-8  can  be  counted  in  each  group 
besides  the  3  or  4  which  belong  to  the  inner  row.  Mouth  plates 
covered  closely  by  scale-like  papillae. "  * 

Af tropeoten  dnplioatni  Gray. 
L«idia  oUthrata  Say. 

A  single  specimen  collected. 
Pentaoeroi  retionlatni  LinnsBos. 

A  single  specimen  collected. 

Linokia  Onildingii  Gray. 
Eohinaiter  ipinoiai  RetziuB. 

A  single  specimen  collected. 

OPHIUROIDEA. 

Ophiora  oinerea  MuUer  und  Trosohel. 
A  single  specimen  collected. 

Ophiaotli  XttUeri  Lutken. 

Numerous  specimens  found  in  sponges  on  Andros  Bank. 
Amphinra  Bteamii  n.  sp.    PI.  XVI,  figs.  1-3. 

Disk  angular,  outer  edge  of  the  interbrachial  spaces  strongly 
concave;  covered  above  and  below  with  fine  scales,  some  larger 
scales  are  found  in  the  brachial  spaces.  Radial  shields  of  moderate 
length,  very  narrow,  widely  separated  by  the  scales  of  the  disk, 
parallel  with  each  other.  Mouth  shields  large,  sub-pentagonal, 
one  of  the  angles  directed  towards  the  mouth,  widest  at  the  aboral 

^  I  with  to  express  my  indebtedness  to  Mr.  Fred.  F.  Myhlertz,  the  Danish 
Confttl  in  PhilAdelphia,  for  having  examined  this  translation  for  me. 
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edge,  aboral  edge  convex,  lateral  edges  sligMly  concave.  Side- 
no  out  h -shield  a  pyriforDi,  the  angle  directed  inwards  and  towards 
the  mouth  shield.  Mouth  papillte  usually  ten  to  each  angle,  the 
second  and  third  counting  froni  without  inwards,  the  largest, 
angular;  the  fourth  and  fifth  more  slender,  rounded;  the  first  or 
outermost  small  and  augular. 

Arms  long,  about  ten  limes  as  long  as  the  diameter  of  the  disk. 
Upiwr-armplates  sub-triangular,  the  apex  of  the  triangle  pointing 
towards  the  end  of  the  ami,  and  much  rounded  off.  Lower-orm- 
plates  quadrilateral,  the  aboral  and  lateral  edges  slightly  concave. 
Side-arm-plates  about  aa  high  as  the  width  of  the  upj)er-arm-plates ; 
meethig  neither  above  nor  below.  Three  stout  arm-spines  about  as 
long  as  the  upper-arm -plates.  One  large  oblong  tentacle  scale, 
about  two-thirds  of  the  length  of  the  under-arm- plate. 

General  color  of  the  dried  specimen  described,  white;  dorsal  sur- 
face of  the  arms  with  a  dark  mottled  band  upim  every  fourth   plate. 

In  the  specimen  described,  diameter  of  the  disk  5'5  mm.,  and 
length  of  au  arm  about  .50  mm. 

This  species  is  characterized  by  the  fine  scaling  of  the  disk,  with 
the  interspersed  larger  rounded  scales ;  the  very  narrow  and  widely 
separated  radial  shields;  the  banded  arms;  the  single  large  tentacle 
scale,  and  the  five  mouth  papillic  on  each  side  of  the  mouth  angle. 
It  approximates  Amphiiir/i  nereis'  and  Amphiura  tumida'  but 
differs  among  other  tilings  in  the  single  large  tentacle  scale  and  the 
widely  separated  radial  shields. 

A  single  specimen  found  in  a  living  sponge  on  Andros  Bank. 
Ophiothrix  Oentedii  T.ulki^n, 

Numerous  specimens  found  in  living  sponges  on  Andros  Bank. 

Astrophjton  ooltatum  l.yniHii. 

A  single  specimen  sent  to  Mr.  .Stearns  from  the  Bahamas. 

KXPLAN.tTION  OF  PLATE  XVI. 

Fig.  1-  Aniiihiura  Stearnei  n.  sp.  Portion  of  the  dorsal  surface  of 
the  disk  and  arms,  much  enlarged. 

Fig.  2.  I'nrtion  of  the  ventral  surface  of  the  disk  and  arm,  much 
enlarged. 

Fig.  3.  Portion  of  the  lateral  surface  of  an  arm  near  its  base, 
much  enlarged. 


1891. J  NATURAL  HCIENCE8  OF  PHILADELPHIA.  341 

Fig.  4.  Astropecten  artietilaius  Say.  Dorsal  surface,  natural 
size. 

Fig.  5.  Ventral  surface,  natural  size. 

Fig.  6.  Portion  of  dorsal  surface  of  an  arm,  at  about  one-third  of 
the  distance  from  its  base,  enlarged. 

Fig.  7.  Portion  of  lateral  surface  of  an  arm,  near  its  baso,  en- 
larged. 

Fig.  8.  Portion  of  ventral  surface  of  an  arm,  at* about  one-third 
of  the  distance  from  its  base,  enlarged. 
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MEMOIR 
JOSEPH  LEIDY,  M.  D.,  LL.  D. 


"  And  this  uiir  life,  uxotajit  from  public  hount,  HniU  luaguca  in  trew, 
the  ruDotDg  brooks,  aeriuDDa  in  bIodas  H.nd  good  La  everytblag," 

It  fulls  to  the  lot  of  but  few,  living  in  the  midst  of  a  great  coin 
muuity  for  nearly  three  score  years  and  ten,  to  have  uever  made  a 
eaemy  during  that  long  period,  but  to  have  gained  univeraal  i 
fection,  esteem  and  respect.     Yet  auch  may  in  truth  be  eaid  of  t 
subject  of  this  memoir. 

The  ancestors  of  Dr.  Joseph  Leidy  were  of  French-Gennan  ex-^ 
traction  and  came  to  this  country  as  missionaries.  Mr.  Philip  Leidy,! 
his  father,  was  born  iu  Montgomery  County,  Peiina..  December  fiJ 
179],  and  removed,  when  a  young  man    to  Philadelphia,  where  b 


engaged  in  the  trade    f  a  1  a  t 
which  he  had  been  unu  ually    u 
He  married  Gather        M  I    t 
Melick  family,  the  found  ra    f 

Jersey. 

ieph  IjCi<ly.  the  tl 


H     00     etJred  from  business  i 

a  d    cendai  t  of  the  well  known 
eel  b  ated  "  Old  Farm  "  in  New 

111    n  by  this  marriage,  i 


born  September  9th,  1823        PI  lad  1]  I  i 

•SV2  N.  :ird.  St.,  whici  II         d  \\  1 

old,  he  cKperieiiced  ii    I     1     1     f  h  1 

usually  and  justly  retr     11a  p    al  1 

marrying  shortly  aft  d    CI  1 

gave  to  Joseph,  a  stej 

any  iliHereiice  betwee    1  r 

as  a  mother,  for  as  h      a, 

mother;  to  her  I  owe  every  advancement  in  life." 

His  early  education  was  obtained  at  private  schools.  While 
still  a  child,  be  showed  an  appreciation  of  natural  objects,  taking  par- 
ticLilar  interest  in  minerals  and  plants.  The  boy,  however,  had 
early  evinced  such  remarkable  ability  as  a  draughtsman  that  his 
father  bad  taken  hint  away  from  school  when  about  sixteen  years 
of  age  with  the  intention  of  educating  him  as  an  artist. 

about  this  iieriod.  the  youth  passed  much  of  his  time  in  a 


his  father's  house,  Mo. 

bntayearanda  half 

a  loss  that  would  be 

His  father,  however,  in 

sister  of  his  first  wife, 

one  who  never  knew 

I  Idren.      He  loved  her 

IS    n,  "  I  knew  no  other 
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the  opportunity  there  presented  of  learning  the  nature  of  drugs  and 
the  art  of  compounding  medicines,  that  the  proprietor  recommended 
him  as  competent  to  take  temporary  charge  of  the  retail  drug-store 
of  a  customer.  The  success  attending  his  conduct  of  the  business 
was  such  as  to  make  him  consider  it  seriously,  as  a  means  of  live- 
lihood. The  dissection  of  a  few  cats,  dogs  and  chickens  had,  how- 
ever, in  the  mean  time,  developed  an  interest  in  the  study  of  anat- 
omy and  he  had  shown  such  an  aptitude  for  dissection  that  Mrs. 
Leidy,  proud  of  Joseph's  talents  and  ever  watchful  of  his  interests, 
made  up  her  mind  that  her  son  should  become  neither  an  artist 
nor  an  apothecary,  but  a  physician.  As  Dr.  Leidy  said  fifty  years 
afterward  in  referring  to  the  circumstances  connected  with  his 
taking  up  the  study  of  medicine  as  a  profession  :  "  My  father 
intended  I  should  be  an  artist,  but  my  mother  said  that  her  children 
should  learn  the  professions.  She,  being  the  stronger,  carriei  the 
point." 

In  the  year  1842,  at  the  age  of  nineteen,  Joseph  T^idy  began 
the  study  of  medicine  at  the  University  of  Pennsylvania,  his 
preceptors  being  Dr.  Paul  B.  Goddard  and  Dr.  James  McClintock. 
He  presented  to  the  Faculty  a  thesis  on  **The  Comparative 
Anatomy  of  the  Eye  of  Vertebrated  Animals"  and  having  complied 
in  other  respects  with  what  was  in  those  days  deemed  essential  as  a 
pre-requisite  to  graduation,  in  1844  he  received  the  degree  of  Doc- 
tor of  Medicine.  He  at  once  began  the  practice  of  his  profession, 
to  which  he  devoted  himself  about  two  years.  During  that  period, 
and  even  before,  he  had  worked  in  the  laboratory  of  the  celebrated 
Dr.  Robert  Hare,  and  had  assisted  Dr.  Goddard  who  was  then 
Demonstrator  of  Anatomy  at  the  University.  Becoming  inipressed 
with  the  grave  responsibilities  incurred  in  the  practice  of  medicine, 
of  the  demands  on  the  time  of  the  successful  practitioner  and  the 
little  leisure  left  to  him  for  study,  Dr.  Leidy  finally  decided  to 
give  up  the  practice  of  medicine,  with  all  hope  of  its  emolument,  and 
to  devote  his  life  entirely  to  study  and  teaching,  trusting  that  event- 
ually, in  the  attainment  of  a  Professorship,  he  would  obtain  at  least 
the  means  of  livelihood. 

Haud  facile  emergunt,  quorum  virtutibus  obstai  res  angusta  domi 
For  some  time,  young  Dr.  I^eidy  experienced  that  struggle  with 
hardships  and  obstacles,  incidental  to  the  lives  of  so  many  great  men, 
which  talent,  when  accompanied  with  hard  and  continuous  work,  alone 
overcomes.     While  a  student,  however.  Dr.  Leidv,  bv  his  skill  in 
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di««ecling,  had  impressed  Professor  Homor  most  favoruMy  and  1 
was,  therefore,  shortly  after  hU  graduation,  appointed  td  the  pwiliotl 
of  Prosector  to  the  chair  of  Anatomy. 

Duriiifi  the  summer  of  1845  Dr.  Leldy  whs  elected  a  member  of 
the  Boston  Society  of  Natural  Hi9tory,a  coinpliinent  greatly  appr6>  i 
ciated,   he    being  so  young   a  man.      A   few  weeks  Inter,  ou  1 
evening  of  July  29th.,  he  was  elected  a  nieraber  of  the  Academy^ 
of  Natural  Sciences  of  Philadelphia,   with  which   institution   hiaff 
name  was    inseparahly   connected    until    the  day  of  his    death.. 7 
Through  the  opportunities  for  advancement  lil>erally  aHitrded  by  ihift  I 
society,  he  was  enabled  to  accomplish  the  scientific  work  of  his  lifb  J 
Shortly  after  becoming- a  member  of  the  Academy,  he   was  elected  I 
Librarian,  which  position  he  held  for  twelve  months,  and  so  efficiently  1 
were  his  duties  performed  that  on  the  expiration  of   his  term  of  I 
office  a  vote  of  thanks  was  tendered  him.     Vacating  the  office  of  1 
Librarian  he  was  elected  one  of  the  Curators.     At  the  annual  meet-  f 
ing  in  1847.  he  made  his  first  report  as  Chairman  of  the  Board  of  J 
Curators,  a  position  heheld  continuously  until  the  time  of  his  death,  a  1 
jicriod  of  forty-four  years.     During  his  years  of  membership,  Dr.  f 
Leidy,  until  almost  the  close  of  his  life,  attended  regiilarly  the  Tues-  " 
day  evening  meeting  of  the  Academy.     The  Proceedings  and  Jour- 
nal giving  ample  evidence  of  the  number,  variety  and  value  of  his 
contributions  to  nil  branches  of  natural  science  during  that  long 
period. 

In  the  yciir  184o,  he  left  the  University  for  a  time,  having 
been  elected  Demonslnitor  of  Anatomy  in  the  Franklin  Medical  Col- 
lege, After  one  session  at  that  institution  he  returned  to  the  Uni- 
versity and  was  again  associated  with  Dr.  H<irn«r.  At  this  time  he 
also  gave  a  private  course  of  lectures  on  anatomy,  which  attracted 
considerable  attention. 

During  the  spring  of  1848  Dr.  I^eidy  accompanied  Dr.  Hornor  to 
Kur0|>c,  visiting  England,  France  and  Germany.  On  his  return 
he  began  a  course  of  lectures  on  histology  and  in  the  following 
spring  lectured  on  physiology  at  the  Medical  Institute.  Incessant 
application, however,  threatened  himwithseriousillness,  and  although 
ambitious  and  full  of  enthusiasm  he  was  obliged  to  give  up  all  work 
for  some  months.  He  was  elected  a  member  of  tbe  American 
Philosophical  Society  in  1849.  The  late  Dr.  George  B.  Wood 
having  been    elected  to  the  chair  of  Practice  of  Medicine  in  the 
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a  collection  of  models,  specimens,  drawings,  etc.,  with  which  to 
illustrate  his  lectures  and  invited  Dr.  Leidy  to  accompany  him, 
knowing  that  he  would  be  of  great  assistance  in  selecting  the 
collection  required.  This  visit,  as  well  as  the  previous  one  abroad, 
was  of  the  greatest  possible  advantage  to  Dr.  Leidy,  as  he  was  not 
only  afforded  the  opportunity  of  seeing  the  great  museums  of 
Europe  under  most  pleasant  auspices,  but  also  of  making  the  acquain- 
tance and  acquiring  the  friendship  of  such  distinguished  anatomists 
and  physiologists  as  Owen,  Majendie,  Milne  Edwards,  Hyrtl, 
Johannes  Miiller,  and  many  others. 

On  his  return  home,  with  health  restored  and  spirits  renewed,  he 
took  up  again  with  enthusiasm  his  work  as  Prosector  at  the  Uni- 
versity. During  this  year,  1851,  he  was  elected  a  member  of  the 
College  of  Physicians,  and  in  1852  he  was  appointed  to  the  position 
of  Pathologist  to  St.  Joseph's  Hospital. 

The  health  of  Professor  Hornor  having  in  the  mean-time  been 
much  impaired,  he  was  unable  to  continue  his  course  of  lectures  dur- 
ing the  winter  of  1852.  He  requested  the  Board  of  Trustees  to  ap- 
point Dr.  Leidy  his  substitute.  So  admirable  were  the  lectures  then 
delivered,  and  so  satisfied  were  the  students  with  Dr.  Leidy  as  a 
teacher,  that  upon  the  death  of  Dr.  Hornor,  in  1853,  the  substitute, 
though  then  but  thirty  years  of  age,  was  elected  Professor  of  Anatomy 
in  the  University.  This  position  he  held  with  the  most  distinguished 
success  till  his  death,  a  period  of  nearly  forty  years.  His  lectures  were 
lucid,  graphic  and  practical,  and  were  listened  to  by  the  student?,  by 
whom  he  was  beloved  and  respected,  with  the  most  profound  attention. 
No  attempt  at  oratory  was  ever  made,  no  rhetorical  flourishes  were 
ever  indulged  in,  the  instruction  being  of  the  simplest  character, 
but  of  the  highest  scientific  excellence.  Many  were  the  anecdotes 
and  amusing  stories  told  of  the  Professor  by  the  students,  but  they 
always  redounded  to  his  fame,  and  usually  illustrated  his  wonderful 
knowledge  of  the  structure  of  the  human  body.  It  was  universally 
conceded  that  he  was  the  highest  authority  on  the  subject  of  human 
anatomy  in  this  country,  and  it  may  be  added  was  equalled  by  few 
abroad,  surpassed  by  none. 

About  this  period  the  subject  of  paleontology  attracted  Dr.  Leidy*s 
especial  attention,  and,  as  we  shall  see  when  considering  his  scientific 
work  in  detail,  much  of  his  time  was  now  devoted  to  its  study. 
23 
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lu  1.S54  hebecBiue  aineiuberof  thePuhlication  Committee  of  t1 
Academy,  upon  which  he  served  cuutiiiuou^ily  to  the  time  of  h 
death,  beiug  chairman  of  the  aame  aiuce  1867. 

The  civil   war  breaking  out.  he    was    appointed  Surgeon 
Ihe  Sfttterlee  Military  Hospital,  his  youngest  brother,  the  late  1 
Philip  Leiiiy,  so  beloved  by  hia  comrades,  taking  a  most  active  pU 
during  tour  years  ae  aurgeoD  in  the  field.      It  was  at  tbe  SatterL 
Hoepital  that  the  opportunity  was  afforded  of  obtainiagmany  i 
the  beautiful  preparations  illustrative  of   his  lectures  on   human  1 
aiiutoniy  and  of  making  important  post-mortem  exantinatiuos,  the  1 
reports  of  which  were  published  in  the    "  Medical  and    Surgiod'l 
History  of  the  War." 

Upon  the  organization  of  the  National  Academy  of  Seieuc«s  ia^ 
18(i3,  he  was  elected  one  of  the  members. 

In  1864  Dr.  Leidy  married  Anna,  daughter  of  Mr.  Robett'l 
Harden.  The  union  was  a  most  liappy  one.  Not  being  blessed  witti  I 
children,  they  some  years  later  adopted  Alwinia,  daughter  of  tin  t 
late  Professor  franks  of  the  University  of  Pennsylvania.  Dr.  aad'I 
Mrs.  Leidy  at  once  became  so  much  attached  to  their  little  daughter,'  J 
and  ahe  so  devoted  to  her  parents,  that  it  seemed  as  if  the  love  tbaA  I 
had  been  bo  freely  given  to  the  son  by  his  foster  mother  was  now  J 
to  be  lavished  by  him  upon  bis  adopted  daughter. 

In  1871  Dr.  Leidy  was  elected  Professor  of  Natural  History  in 
Swarthmore  College,  a  position  for  which  he  was  eminently  qualified, 
and  wliidi  he  filled  to  the  entire  satisfaction  of  the  managers  and 
friends  of  that  institution.  His  simple,  attractive  way  of  imparting 
hiis  vast  knowledge  of  nature,  fairly  captivated  the  students  and 
stimulated  in  them  a  love  for  natural  science,  one  result  of  which  was 
constant  but  unsuccessful  attempts  lo  find  an  object  in  nature  un- 
known to  their  teacher. 

In  the  year  187J,  nccompanietl  by  his  wife,  he  went  abroad 
tor  the  third  time  and  while  renewing  the  friendships  made  on 
previous  visits,  he  made  many  new  friends  among  the  leaders 
of  thought  in  London,  Heilin  and  Paris. 

On  the  re-organization  of  the  Zoological  Society  and  the  establish- 
ment rif  the  Zoological*  Inrden  in  18711,  Dr.  Leidy  was  elected  one 
of  its  Directors,  holding  the  position  till  his  death.  Though  not  a 
regular  attendant  at  the  meetings  of  the  Board,  he  took  an  active 
intere-'t  in  the  welfare  of  the  Society,  and  was  ever  ready  to  give 
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official  act,  one  week  before  his  death,  was  his  attendance  at  the 
meeting  of  the  Board  of  Directors  of  the  Zoological  Society,  May 
24th,  in  response  to  a  request  to  be  present.  On  that  occasion  he 
spoke  in  reference  to  certain  matters  of  importance  then  under 
consideration. 

As  a  fitting  recognition  of  the  services  rendered  by  Dr.  Leidy  to 
the  Academy  of  Natural  Sciences  of  Philadelphia,  he  was  unani- 
mously elected  its  President  in  1881.  This  position  he  held  at  the 
time  of  his  death. 

The  Biological  Department  of  the  University  of  Pennsylvania 
having  been  established  in  the  year  1884,  he  was  made  its  Director 
and  was  also  elected  to  the  position  of  Professor  of  Zoology  and  Com- 
parative Anatomy.  The  latter  appointment  was  a  most  congenial  one, 
as  it  aflTorded  him  the  opportunity  of  delivering  a  systematic  course 
of  lectures  on  those  subjects  to  the  study  of  which  he  had  devoted  the 
best  years  of  his  life.  As  a  further  proof  of  the  respect  and  esteem 
in  which  he  was  held  by  his  townsmen,  it  should  be  mentioned  that 
in  the  following  year,  1885,  he  was  elected  President  of  the  Wagner 
Free  Institute  of  Science. 

In  the  year  1886  Harvard  University  honored  him  by  conferring 
upon  him  the  degree  of  Doctor  of  Learning  and  Laws. 

Not  often  has  a  prophet  been  honored  in  his  own  country  as 
was  Dr.  Leidy.  That  his  services  to  science,  however,  were  not 
over-estimated  by  his  i)er8onal  friends  and  admirers,  is  shown  by 
the  honors  conferred  upon  him  by  the  learned  societies  abroad, 
among  which  was  membership  in  the  following,  not  already  referred 
to.     The  list  is  probably  incomplete : — 

Naturhistorischer  Verein  fiir  das  Grossherzogthum  Hesse  und 
Umgebung,  18 18 ;  American  Academy  of  Arts  and  Sciences,  1849  ; 
Soci^t^  de  Biologic,  Paris,  1851 ;  Medical  Society  of  Virginia,  1852  ; 
Linnean  Society  of  Pennsylvania  College,  Gettysburg,  1853 ;  Soci^t^ 
Imp^riale  des  Naturalistes  de  Moscow,  1853 ;  Logan  Institute, 
Virginia,  1853 ;  Zeosophical  Society  of  the  University  of  Pennsyl- 
vania, 1853 ;  Philomathian  Society  of  the  University  of  Pennsyl- 
vania, 1854 ;  Soci6t4  des  Sciences,  des  Arts  et  des  Lettres  du  Hain- 
ault,  1854 ;  Dallas  Historical  Society,  1855 ;  Iowa  Lyceum,  Des 
Moines,  1855;  Natural  History  Society  of  Charleston,  S.  C,  1855  ; 
Academy  of  Sciences,  St.  Louis,  Mo.,  1856 ;  K.  Leopoldinisch- 
Carolinische  Deutsche  Akademie  der  Naturforscher,  1857;  Zoological 
Society  of  London,  1857  ;   K.  Baierische  Akademie  der  Wissen- 
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Bcliafteii,  1858 ;  Dublin  University  Zoological  and  BntanicaJ  Associa- 
tion, 1859;  Burlington  County  Lyceum  of  History  and  Nalnral 
Sciences,  ]859 ;  K.  Bohmiache Gesellacliaft  der  WissenBchafteii,  1 860  j 
R.  Accadeuiia  eeouomico-agraria  dei  Gcorpoiili  di  Firenze,  1861; 
K.  K.  Zoologisch-botanischer  Vereiu,  Wieu, -ISGl;  Geologic^  J 
ftjciety  of  London,  1861  ;  Dublin  Natural  History  Society,  1863i-« 
Minnesota  Historical  Society,  1863 1  Kntomological  Society  0^1 
I'ennsylvania,  1864;  College  of  Pliyeicians  and  Surgeone,  Reading, 
1870;  Anthropological  Society  of  Ivondon.  1872;  Li nnean  Society 
of  Ijondon,  1872;  Minnesota  Academy  of  Natural  Sciences,  187S; 
Soci^tfi  Nationale  dea  Sciences  Naturellea  de  Sirasbourg,  1873; 
Sociedad  Mexicana  de  Historia  Natural,  1874 ;  Literary  and 
Philosophical  Society  of  Liverpool,  1877  ;  Historical  Society  of 
Peniiaylvania,  1884;  Biological  Society  of  Waahington,  1884  ;  New 
York  Microscopical  Society,  1884;  K.  Danske  Videnskabernes 
Selskab,  1886  ;  Essei  Institute,  1887  ;  Victoria  Institute,  or  Philo- 
sophical Society  of  Oreat  Biitain. 

Of  the  many  honors  couferred  upon  Dr.  Leidy  by  the  societies  of 
this  country  and  abroad,  none  surprised  him  as  much  as  the  award- 
ing to  him,  by  the  Boston  Society  of  Natural  History,  of  the  Walker 
prize  of  $500,  which  on  this  occasion  was  raised  to  $1000  aa  a  special  v 
recognition  of  bis  services  to  science.  He  wiis  also  the  recipient  of 
a  pri/e  from  the  Royal  Microswpicnl  Society  in  1879,  and  he  was 
awarded  the  Lycll  medal  by  the  Geological  Society  of  London  in 
1884.  The  Academy  of  Science:?  of  Paris  deemed  him  most  worthy 
of  the  Cuvier  medal  in  188)^. 

Dr.  I.*idy  went  abroiid  in  the  summer  of  188!>  for  the  fourth  and 
last  time,  accompanied  by  his  wife  and  daughter.  Unfortunately  his 
wife's  serious  illnet's  wJiilc  in  I^ondon,  marred  considerably  the 
pleasure  of  the  visit.  Nothing  could  have  exceeded  the  attention 
and  kindness  of  the  medicid  frentlemen  of  I^ondon  whom  Dr.  Leidy 
consulted  under  the«  trying  circumstances.  He  declared  on  his  re- 
turn that  no  more  could  have  been  done  for  his  wife  and  himself  had 
they  been  at  home. 

There  now  remains  for  the  memorialist  hut  little  to  add  to  what 
has  already  lieen  s^aid.  A  long,  pure  and  useful  life  wa.s  drawing  to 
its  close.  During  the  past  year  it  had  lK'ci)me  painfully  apparent  to 
those  most  attached  to  Dr.  I-eidy  that  the  end  was  near.  Though 
weary  in  mind  and  sick  in  Ixuly,   the  bravo  old  man  struggled  on, 
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his  duty.  His  death,  which  occurred  April  30th,  1891,  was  precipi- 
tated by  the  severe  strain  experienced  in  the  performance  of  his  last 
official  professional  duties.  No  language  can  express  the  loss  the 
members  of  the  Academy  felt  that  they  had  sustained  in  the  death 
of  their  President.  The  regret  was  universal,  sincere,  heartfelt ;  the 
one  wish  expressed  being  to  pay  every  possible  respect  to  the  mem- 
ory of  their  distinguished  associate. 

In  endeavoring  to  portray  the  personal  character  of  Dr.  Leidy, 
the  disposition  to  indulge  in  unrestricted  eulogy  becomes  almost 
irresistible,  for  the  author,  like  his  other  friends,  found  in  him  no 
faults,  or  if  any,  only  such  as  were  peculiar  to  a  highly  sensitive, 
emotional  and  amiable  nature. 

That  which  invariably  impressed  all  who  came  in  personal  con- 
tact with  the  great  naturalist,  was  not  so  much  his  vast  and  extra- 
ordinary knowledge  of  nature,  as  the  modest  and  simple  way 
in  which  he  described  the  rocks,  plants  and  animals  with  which 
he  was  so  familiar.  His  unaffected  humility,  simplicity  and  entire 
absence  of  self-assertion  or  conceit  never  failed  to  attract  and  charm 
those  with  whom  he  was  thrown  in  contact.  His  whole  nature  was 
such  as  to  inspire  the  utmost  confidence,  to  make  every  one  instinct- 
ively feel  that  he  was  incapable  of  deceit  or  meanness  of  any  kind. 
The  sterling  integrity  of  his  character  was  as  preeminently  mani- 
fested in  his  daily  as  in  his  professional  life.  So  charitable  and 
kindly  was  his  nature  that  strife  of  any  sort  was  most  repugnant 
to  him.  Indeed  so  much  was  this  the  case  that  in  some  instances 
he  submitted  to  what  his  friends  regarded  as  injustice  or  imposition 
rather  than  engage  in  contention  or  discussion.  Though  an  inde- 
fatigable worker  and  one  of  the  closest  of  students.  Dr.  Leidy 
was  far  from  being  a  recluse.  On  the  contrary,  no  one  more 
thoroughly  enjoyed  in  a  moderate  way,  the  society  of  his  friends 
or  contributed  more  to  the  success  of  a  social  entertainment.  As 
a  relaxation  from  his  work  he  was  at  one  time  fond  of  attending  the 
theatre,  and  he  occasionally  read  a  novel  with  the  same  end  in  view, 
although  general  literature  had  for  him  but  little  attraction. 

While  the  life  of  Dr.  Leidy  regarded  from  the  ordinary  stand]K)int 
was  uneventful,  it  offers  the  rare  instance  of  one  steadfastly  and  unself- 
ishly <levoted  to  the  study  of  nature ;  of  a  long  and  useful  career 
xinsullied  by  a  stain  and  characterized  as  much  by  its  sweetness, 
simplicity  and  goodness  as  by  its  great  mental  achievements. 
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Within  the  liiiille  of  tbt?  memoir  the  author  can  only  iDdicai? 
the  salient  features  of  Dr.  I*eidy"B  ficientific  work,  the  iiie«overiea 
upon  which  were  founded  bix  great  repulntion  at  home  and  abroad, 
and  upon  wliich  his  future  fame  aa  Ainericn's  nio»t  distinguished 
biologist  will  probably  rest. 

White  he  never  regarded  himself  either  as  a  mineralogist  or  tt 
botanist,  yet  those  actively  engaged  in  the  study  of  minerals  or. 
plants  were  al  way  a  glad  to  avail  themselves  of  his  advice  in  tho 
pursuit  of  their  investigations;  indeeil  so  true  was  this  as  regards 
precious  stones,  that  jewellers  of  long  experience  never  questioned 
-  hia  estimate  of  the  value  of  the  gems  frequently  submitted  by  them 
to  his  inspection. 

His  familiarity  with  uitueraU  in  general  was  irequently  shown 
at  the  weekly  meetings  of  the  Acniienty,  when,  as  Curator,  he 
('tilled  attention  in  uii  impromptu  way  tii  the  additions  presented 
during  the  meeting  to  the  mineralogical  cabinet.  Among  sucb 
verbal  communications  may  be  mentioned  bis  remarks  upon  the 
minerals  from  Mount  Mica,  the  tourmalines ;  specimens  of  cortindum 
from  North  Carolina ;  the  mineral  springs  of  >Yyoming  and  Utah  ; 
the  eroding  and  polishing  of  quartnte  and  jasper  by  the  conjoint 
action  of  wind  and  sand;  ozoceritea  from  the  Carpathian  Mountaine  ; 
topaz  from  Brazil  and  Siberia  ,•  precious  opal  ;  rocks  from  8onth 
Mouulaiu  ;  the  origin  of  citrine  or  yellow  quartz,  Ac. 

In  this  connection  it  may  be  stated  that  the  valuable  collection 
made  bv  bini  has  been  purchased  by  the  Government, and  will  be 
prc.-icrved  in  the  National  Museum  at  Washington,  As  with  (he 
minerals,  be  would,  as  occasion  oHercd,  iromment  informally  on 
an  interesting  |>hint.  In  this  nmiiner  communications  were  made  on 
WolJ^ii  Cohimbi'iua.  the  sniiiilest  and  simplest  of  all  the  true  flower- 
ing plants,  only  comparatively  recently  known  to  occur  in  the  United 
States,  and  on  Cham  and  VoUisneria.  Tlie  hairs  of  the  Mullein 
being  under  discussion  he  dcscribe<l  the  intra  cellular  circulation  in 
]>laiits.  His  intimate  acquaintance  with  botany  was  also  shown  by 
tiie  constant  allusions  made  to  llic  various  kinds  of  plants  noticed  in 
the  diHerent  parts  of  the  country'  visited  by  liim  in  .■search  of  minerals 
or  fossils.  The  herbarium  which  he  presented  to  the  Biological  De- 
partment of  the  University  contains  over  LOOO  species  of  ]>lants,  col- 
lected and  determined  by  himself. 

Of  tho    nmny    contribnti'ins    to    milurni    history    mmic    by    Dr. 
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especial  notice,  on  account  of  their  originality  and  value,  and 
as  illustrating  his  remarkable  ability  as  a  microscopist  and  skill  as 
an  anatomist  and  artist.  For  many  years  on  different  occasi9ns, 
while  investigating  with  the  microscope  the  minute  creatures  found 
in  the  streams  and  ponds  of  the  neighborhood,  he,  like  others, 
had  incidentally  noticed  the  presence  of  various  forms  of  minute 
animated  beings  consisting  simply  of  protoplasm  and  called  rhizo- 
pods  on  account  of  their  continually  protruding  and  retracting 
their  bodies  in  a  root-like  or  rhizome  manner.  They  often  form 
shells  of  great  beauty  and  variety.  Becoming  especially  interested 
in  these  low  forms  of  life,  he  determined  to  lay  aside  all  other  work, 
and  to  devote  himself  entirely  to  the  study  of  these  minute  beings. 
So  studiously  did  he  adhere  to  this  resolution,  that  for  several  years 
he  allowed  nothing  to  interfere  with  this  especial  study.  With  the 
object  of  collecting  material,  he  visited  ponds,  ditches  and  streams 
in  this  and  other  States,  examining  also  the  mould  on  stones  and 
between  the  bricks  of  houses,  and  then  patiently  observed  with 
the  microscope,  and  delineated  with  a  master  hand,  the  protean 
amoeba-like  changes  exhibited  in  the  life  history  of  these  wonderful 
beings. 

The  result  of  this  incessant  and  arduous  labor  was  the  produc- 
tion of  the  magnificent  monograph  "  Fresh  Water  Rhizopods  of 
North  America,"  which  appeared  in  1879  as  one  of  the  Reports 
of  the  United  States  Geological  Survey  of  the  Territories. 

To  those  wishing  to  engage  at  some  future  time  in  similar  re- 
searches it  may  not  prove  uninteresting  to  know  that  this  great 
work  was  accomplished  by  means  of  a  microscope  that  cost  $50, 
provided  with  but  two  objectives  of  moderate  magnifying  j)ower. 
In  the  sediment  of  a  few  drops  of  water  squeezed  from  a  piece  of 
moss,  thirty-eight  different  kinds  of  rhizopods,  together  with  ex- 
amples of  Micrasierias,  Euastrum,  Docidium,  Closterium  and  other 
desmids,  together  with  several  species  of  diatoms,  were  revealed  by 
this  simple  apparatus. 

Notwithstanding  that  Dr.  I^eidy  invariably  made  use  of  very  sim- 
ple instruments  in  his  microscopical  investigations,  he  rarely  made 
mistakes,  though  the  first  to  admit  such  when  substantiated.  In  this 
connection,  it  may  be  appropriately  mentioned,  that  his  observation 
made  in  1861,  that  the  Gregarina,  a  minute  unicellular  entozoon, 
infesting  the  stomach  of  the  cock-roach  and  other  insects,  was 
provided  with  muscular  fibres,  was  questioned  by  liuropean  micro- 
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scupiDta.  itrid  indeed,  was  denied  by  the  elder  Van  Beneden.  Tliirty 
yeora  afterward,  the  observation  was  fully  confirmed  by  the  invefli- 
gationa  of  the  younger  Van  Beuedeu,  who  ndmitted  that,  he  must 
Hgree  with  Dr.  Leidy.  even  at  the  expense  of  his  father's  accuracy. 

Among  the  simple  forms  of  animal  life,  though  more  highly 
organized  than  the  Hhizopod?  and  Gregarinie,  the  sponges  attracted 
Dr.  Leidy's  attention.  Among  the  more  interesting  forms  described 
by  bin),  may  be  meatioued  Pheronema  Annae.  so-named  in  honor  of 
his  devoted  wife.  He  was  the  first  to  correctly  describe  the  position 
which  that  esqiiisite  slliceoiia  ajwoge,  the  Etptectelh  of  the  Philj- 
plnes,  aa^nmes  in  a  state  of  nature  and  the  manner  in  which  it  is 
anchored  by  its  strands,  a  reversed  pusitiou  having  been  previously 
OBiigned  to  it  by  the  greatest  of  English  anatomists.  The  beautiful 
hydroid,  Eucoryne  elegajt»,  resembling  a  minute  rose  bush,  wafl 
dredged  up  by  Dr.  Leidy,  in  tbe  bay  of  Newport.  This,  together 
with  sponges  and  other  marine  animals,  supplied  the  material  for 
his  paper  tu  the  Journal  of  the  Academy  entitled:  "Marine  lii- 
Teriebrate  Fauna  of  Rhode  Island  and  New  Jersey."  Vmatella 
gracHi),  a  peculiarly  interesting  Iresb  water  polyxoon  was  discovered 
hy  Dr.  I^idy  in  the  Schuylkill  river  just  below  tbe  Fairmount  dnm. 
Its  body  wall  is  so  translucent  as  to  permit  movements  of  the  alt- 
mentiirv  ciina!  to  be  seen  under  the  micruscope.  The  niiinlh  of  tbe 
polyp-head  or  bell  is  surrounded  uilh  a  circle  of  ciliated  tcntitcula. 
It  U  described  and  beautifully  illustrated  in  the  Journal  uf  the 
Academy. 

While  investigations  like  those  just  referred  to  are  of  interest  to 
tbe  biologist,  bis  researches  in  helminthology  api>eal  also  to  the 
medical  iirofossion  and  the  entire  community  on  account  both  of 
their  scientific  and  practical  viihie.  The  disciJ\-ery,  by  Leuckart, 
of  l!ie  cause,  and  therefore  of  (he  niode  of  prevention,  of  trichinosis 
in  man,  was  eniirely  due,  as  that  eminent  authority  himself  says,  to 
the  discovery  by  Dr.  Leidy  of  Trichina  spir-i/is  in  t!ie  pig. 

As  far  hack  as  1441),  one  morning  while  at  breakfast,  just  an  he 
wa*  about  to  partake  of  a  piece  of  jwirk.  Dr.  Leidy  noticed  that  it 
contained  minute  peculiar  sj>rcks,  which  after  submitting  to  micro- 
scDpii'  investigation,  he  recognized  as  being  encysteil  Trichinre. 
Tbe  aci'oniit  of  this  ohservulion,  published  in  the  I'roceedings  of  the 
Aciidemy,  attracting  tlic  atteiitimi  uf  T^uckiirl,  it  occurred  lo  tbe  dis- 
tin;;ii!.«lied  lierman  belmiuthniogi.'l.  that  trieblnusis  in  man  might  b 
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wards  shown  to  be  the  case.  Dr.  Leidy's  reputation  as  a  helmin- 
thologist  was  world  wide,  and  his  numerous  contributions  to  that 
subject  are  held  in  the  highest  esteem  abroad,  being  continually  re- 
ferred to  in  the  standard  works  of  Diesing,  Leuckart,  Cobbold  and 
others.  Throughout  the  United  States  he  was  regarded  as  the  high- 
est authority  on  entozoa  and  parasites.  Physicians  from  all  parts 
of  the  country  were  constantly  sending  to  him  for  determination, 
flukes,  tape  and  thread  worms,  trichinae,  ticks,  etc.,  in  the  hope  of 
securing  suggestions  from  him  as  to  the  best  means  of  preventing 
the  recurrence  of  parasites  in  their  patients. 

His  "  Observation  on  the  Parasites  of  the  Termites  or  White 
Ants"  published  in  the  eighth  volume  of  the  Journal  of  the  Acad- 
emy, was  directly  in  this  line  of  investigation.  His  memoir  entitled, 
"  A  Flora  and  Fauna  within  Living  Animals, "  constituting  part  of 
the  Smithsonian  Contributions  to  Knowledge  for  1853,  had  already 
established  in  the  most  striking  manner,  the  fact  that  the  alimentary 
canal  of  many  animals  such  as  beetles,  cock-roaches  and  centipedes, 
are  the  natural  homes  of  a  most  diversified  animal  and  vegetable 
life.  Indeed  the  mucous  membrane  of  the  intestines  of  certain 
beetles  presents  the  appearance  of  a  flower  garden.  The  description 
of  Enierohryv.8  led  Prof.  Robin  to  the  later  discovery  of  the  species 
in  the  Julus  terrestru  of  Europe. 

The  work  just  referred  to  is  not  only  a  remarkable  one  as  hav- 
ing revealed  to  the  naturalist  a  number  of  new  forms  of  animal 
and  vegetable  life  living  parasitically  within  the  bodies  of  higher 
animals  as  their  hosts,  but  as  containing  the  most  profound  reflections, 
the  truth  of  which  modern  research  has  confirmed  in  every  particular, 
upon  the  origin  and  extinction  of  life  upon  the  earth.  In  speaking 
of  the  origin  of  entozoa  and  entophyta  at  page  9  of  the  paper  under 
consideration,  the  author  observes :  "  The  study  of  the.  earth's  crust 
teaches  us  that  very  many  species  of  plants  and  animals  became 
extinct  at  successive  periods,  while  other  races  originated  to  occupy 
their  places.  This  probably  was  the  result,  in  many  cases,  of  a 
change  in  exterior  conditions  incompatible  with  the  life  of  certain 

species  and  favorable  to  the  primitive  production  of  others 

Living  l>eing3  did  not  exist  upon  earth  prior  to  their  indispensable 
conditions  of  action,  but  wherever  these  have  been  brought  into 

operation  concomitantly,  the  former  originated Of  the  life, 

present  everywhere  with  its  indispensable  conditions,  and  coeval  in 
its  origin  with  them,  what  was  the  immediate  cause?  It  could  not 
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have  existed  upon  earth  prior  ti*  iu  essential  conditiuns;  and  ia  imJ 
therefure,  the  result  of  thc^?  There  nppear  to  be  hut  trifling  Stepi 
fruni  tiie  oeciltating  particle  of  inorgauic  matter  U>  n  BacteriutQfla 
from  this  to  a  Vibrio,  tlience  to  u  Moiias,  anil  an  gruiliinlly  tip  tii  tlM 
liigli^t  ordera  of  life!  The  most  niimnt  rucks  ci>iatainiii)r  renialni 
of  living  beings,  indicate  the  contempomneous  existence  of  the  niort 
complex  fig  well  ns  the  simplest  of  organic  forms;  but,  aevcrtbeles 
life  may  have  been  ushered  iij>oa  earth,  thruugb  oceans  of  tbi- lowi 
typea,  long  previously  to  the  deposit  of  the  oldest  palaeozoic  rocltB  , 
known  to  ua!!" 

Although,    unfortunately    for    science,    be    rarely    indulged 
such  speculations,  it  may  well  be  asked  where  in  the  whole  raugt 
of  biological    hterature  can   there  be  found  a   more  concise   nnj^ 
fitting  statement  of  what  h  knownaathc  theory  of  Natural  Selection, 
Survival  of  the  Fittest  or,  in  n  word,  of  Darwinism,  than  isexprea 
in  the  above  quotation.     Prophetic  words  indee<l :  the  "  Origin  i 
Species"  appeared  five  years  later. 

Aa  a  further  illustration  of  the  wide  range  of  his  biologicc 
Htudies  may  be  ineutioned  bis  knowledge  of  entuuiology.  This 
shown  in  a  most  happy  manner  some  thirty  years  ago  by  his  reply  H 
the  Councils  of  Philadelphia,  in  answer  to  their  inquiries  as  to  t' 
best  methods  of  protecting  the  shade  trees  of  the  city  from  the 
lie] ircdal ions  of  insects.  Perfectly  familiar  with  the  structure, 
ilevelopmont  and  habits  of  the  canker  worm,  the  scale  bug,  the 
tufted  caterpillar,  the  sack  liearer,  and  the  borer,  the  insects  that 
are  most  destructive  to  our  shade  trees,  he  suggested  various  simple 
hut  elU'ctive  methods  by  which  the  insects  could  he  ilestroyed  with 
kiiKt  injury  to  the  trees. 

One  would  not  (suppose  that  the  subject  of"  basket  wurnis '"  would 
be  suggestive  of  poetical  ideas,  yet  in  speaking  of  the  development 
of  the  insects,  he  observes  that,  from  the  pu|>a  case  "is  produced 
the  moth,  the  male  of  which  awaits  the  night  lo  leave  his  habitation 
in  seiirch  of  a  nmte.  The  female  never  leaves  her  silken  dwelling, 
nor  docs  she  even  throw  aside  her  pupa  garment :  it  is  her  nuptial 
dress  and  her  shroud." 

Minute  butterflies  were  always  interesting  Ui  htm,  and  the  collec- 
tion he  made  many  vears  ago  is  still  a  very  attractive  feature  in 
Ihc  entomological  collection  of  the  Aca<iemy, 

Among    his   most   important   contributions   to    the   anatomy  of 
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ing-stick  insect,  Spectrum  femoratunif  communicated  to  the  Academy 
in  1847,  and  his  description  of  the  mechanism  by  which  the  mem- 
branous wings  of  the  locust  are  closed.  The  anatomy  of  the  hem- 
ipter,  Belostoma,  then  a  rare  insect,  but  lately  quite  commonly  at- 
tracted by  the  electric  light,  was  the  subject  of  a  communication 
appearing  in  the  Journal  of  the  Academy.  The  admirable  figures 
in  that  paper,  as  well  as  those  illustrating  the  internal  anatomy  of 
the  neuropterous  insect  Corydalus  cornuius  in  its  three  stages  of 
existence  are  to  this  day  made  use  of  by  such  high  authorities  as 
Packard  and  others  to  illustrate  their  standard  works  on  entomology. 

One  of  the  most  important  of  Dr.  Ijcidy's  observations  upon  the 
structure  of  articulate  animals  was  his  discovery  in  1848  of  eyes  in 
barnacles,  Balanua.  It  is  especially  interesting  in  this  connection 
to  note  the  fact  that  Darwin  remarks  in  his  monograph  on  the 
Cirripedia,  p.  48,  "  owing  to  Professor  Leidy's  discovery  of  eyes  in 
a  Balanus,  I  was  led  to  look  for  them  in  the  Lepadidae." 

During  the  same  year  there  appeared  in  the  American  Journal 
of  the  Medical  Sciences  his  researches  upon  the  comparative 
anatomy  of  the  liver.  This  communication  is  based  upon  the  study 
of  the  organ  in  numerous  invertebrate  and  vertebrate  animals  and  the 
view  is  advanced  that  its  structure  is  essentially  the  same  in  all  orders 
of  animals.  According  to  our  author's  theory,  the  liver  consists 
of  more  or  less  numerous  membranous  tubes  or  cfficalined  with 
cells  whose  office  it  is  to  elaborate  the  bile  from  the  blood  sup- 
plying the  organ.  As  the  bile  so  elaborated  passes  from  the  cells 
into  the  spaces  between  them,  and  as  these  intercellular  spaces 
are  continuous  with  the  interior  of  the  inter-lobular  biliary  duct, 
they  must  be  regarded  as  the  beginning  thereof.  The  intimate 
structure  of  the  liver  does  not  differ  then  in  any  way  from  that  of 
any  other  true  gland,  the  simplest  expression  of  which  is  a  basement 
membrane  separating  a  blood-vessel  from  a  secreting  cell.  This  view 
of  the  structure  of  the  liver  was  accepted  by  but  few  of  the  anatom- 
ists of  the  day .  It  has,  however,  been  shown  by  later  study  that  the 
Dver  begins  as  a  diverticulum  of  the  intestine  in  which  the  relation 
of  the  basement  membrane  to  the  blood-vessels  and  secreting  cells  is 
the  same  as  that  indicated  by  Dr.  Leidy.  Further  modern  investiga- 
tion has  shown  that  the  liver  contains  more  urea  than  any  other  gland 
in  the  body,  thus  confirming  the  opinion  as  to  the  biliary  function  of 
tlie  tubes  opening  into  the  intestines  of  insects  and  which  have  been 
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uauully  regarded  as  renal  hj  most  anatomists  on  account  of  their 
contaiuiog  uric  acid  and  sodium  urate. 

In  1844,  Dr.  Leidy,  tlien  twenty-one  years  of  age,  was  asked  by 
Dr.  Amos  Binney,  of  BustoD,  to  contribute  an  arliole  on  the  speciftl 
nnatomy  and  physiology  of  the  terrestrial  gasteropoda  of  the  United 
States  for  the  proposed  general  work  on  that  subject  then  in  prepara- 
tion by  the  latter.  Before  the  special  anatomy  was  completed,  the 
death  of  Dr.  Binney,  unfortunately,  put  a  stop  to  further  work  in 
that  direction.  Nevertheless,  the  result  of  Dr.  Leidy's  investigations 
were  later  published  in  Binney's  work  on  the  terrestrial  gasteropoda 
of  the  United  Stales,  as  edited  by  Gould.  To  appreciate  the  irn- 
portanee  of  this  admirable  monograph,  beautifully  illustrated  from 
drawings  by  the  author,  it  must  be  remembered  that  at  the  time 
of  it»  appearance,  the  onlv  systematic  work  on  the  anatomy  of  the 
mollusca  was  Cuvier's  classical  treatise  published  in  1817,  While 
it  is  true  that  there  are  some  errors  of  interpretation  in  Dr.  Leidy's 
paper,  recognized  later  by  the  author,  yet  t«  this  day  it  is  in 
thn  hands  of  every  specialist  and  is  continually  referred  to  in  the 
standard  works  on  the  anatomy  of  the  mollusca.  In  thisconnectiou 
it  is  an  interesting  fact  that  the  first  scientiSc  communication  of  any 
kind,  made  by  Dr.  Leidy,  at  least  as  far  as  known  to  the  writer, 
was  a  paper  on  the  anatomy  of  LUtorina  angnlifera  subniilted  July 
16th,  I84-)  to  the  Boston  Society  of  Natural  History  and  published 
in  the  Journal  of  that  Society,  no  doubt  on  account  of  Dr.  Binney's 
interest  in  the  author. 

The  latter  was  nut  tiien  a  meuiber  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  but  being  elected  a  few  days  later, 
July  2Wth,  he  presented,  on  the  1-Jth  day  of  the  following  October,  his 
first  communication,  "Notes  taken  on  a  Visit  to  White  Pond,  N.  J,'' 
The  extinct  mollusca  descrilicd  in  the  pajwr  may  still  be  seen  in  the 
Mu!<cuni  of  the  Academy.  These  s[>eciiuens  are  interesting  not  only 
as  constituting  the  subject  of  his  first  communication  to  our  society, 
but  as  offering  one  of  llie  few  instances  of  dei^eriptions  of  fossil  in- 
verlebrata  to  be  met  with  in  Dr.  Leidy's  numerous  pal  eon  to  logical 
work*.  It  need  not  he  added,  however,  that  his  knowledge  of  the 
extinct  forms  of  invertehrale  life  was  as  extensive  and  exact  as  was 
his  lU'quaintaiice  with  recent  forms. 

When  he  began  his  biological  studies,  the  waters  of  every  ditch, 
stream,  and  pond  in  the  vicinity  of  the  city,  teemed  with  various 
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and  coal  oil.  Many  of  these  were  new  to  science  and  constituted, 
as  we  have  seen,  the  subject  of  most  of  his  researches  upon  the 
anatomy  of  the  invertebrates.  The  opportunities  aflTorded  at  that 
time  fur  investigating  the  anatomy  of  vertebrates,  other  than  the  most 
common  forms,  were  very  limited,  depending,  as  the  Zoological 
Garden  had  not  been  established,  upon  the  chance  of  a  travelling 
menagerie  losing  a  specimen  by  death  while  exhibiting  in  the  city. 

His  contributions  to  our  knowledge  of  the  anatomy  of  recent  ver- 
tebrates were,  therefore,  few  in  number.  Among  these  may  be 
mentioned  his  communication  in  the  Proceedings  of  the  Academy, 
illustrated  with  figures,  on  certain  peculiar  bodies  resembling  the 
Pacinian  corpuscles  of  man,  found  along  the  course  of  the  intercostal 
nerves  in  the  boa  constrictor.  The  anatomy  of  the  abdominal  viscera 
of  the  three-toed  sloth,  the  subject  of  another  communication  to  the 
Academy,  is  interesting  as  containing  a  description  and  figure  of  the 
embryo  sloth  with  membranes. 

In  1852  there  appeared  in  the  Journal  of  the  Academy  his  im- 
portant memoir  "  Description  of  the  Osteological  Characters  of  a 
New  Gen  us  of  Hippopotamus. "  By  a  comparison  of  the  skulls  in  the 
Museum  of  the  Academy,  the  author  proves  that  the  animal  from 
Liberia  not  only  differs  from  that  of  the  Nile,  as  had  been  previously 
supposed  by  Dr.  Morton,  but  that  it  belongs  to  a  different  genus 
which  he  named  at  first  Chcerodes,  but  aflerward  Ckceropsisy  the 
former  name  having  been  already  adopted  for  an  insect.  It  is  an 
interesting  fact  that  while  his  opinion  of  the  generic  distinction  of 
Chctropsis  from  Hippopotamus  was  not  accepted  by  the  zoologists  of 
that  day  and  is  questioned  by  many  even  now,  its  correctness  has 
been  fully  established  by  the  recent  researches  of  one  of  the  highest 
authorities,  Prof  Alphonse  Milne  Edwards. 

Dr.  Leidy's  contributions  to  the  general  or  histological  anatomy  of 
vertebrates  were  but  few  in  number.  Mention  should  be  made,  how- 
ever, of  his  communications  to  the  Academy  and  to  the  American 
Journal  of  Medical  Sciences,  on  the  development  of  the  Purk- 
injean  corpuscles  of  bone,  the  structure  of  the  intercellular  sub- 
stance of  articular  cartilage,  and  the  disposition  of  the  sheath  of 
muscular  fasciculi.  Dr.  Leidy,  in  the  paper  first  mentioned,  showed 
that  the  bone  cells,  or  Purkinjean  corpuscles,  are  derived  from  the 
pre-existing  cartilage  cells,  the  canaliculi  being  prolongations  or  pro- 
trusions of  the  cell  wall.  As  regards  the  structure  of  the  intercellular 
substance  of  articular  cartilage,  basing  his  observations  on  the  fact 
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tlmt  the  latter  fnicturea  in  n  direcLlon  perpeiidioular  to  its  surface, 
he  showed  that  it  coosists  of  extremely  fine,  transparent  fitaiiients, 
upon  the  exigtence  of  which  depends  the  disposition  of  the  cellg, 
in  raws.  He  also  demonstrated  that  the  filaineiits  of  fibrous  tissae 
forming  the  aheath  of  muscular  fasciculi  are  disposed  diagonally 
around  the  latter,  becoming  straight  at  their  rounded  extremities. 
He  pointed  out  the  advantage,  functionally,  of  auch  arrangement,  by 
which  the  muscular  power  Is  conveyed  to  the  parts  to  be  moved  with- 
out entailing  any  loss. 

As  an  illustration  of  the  extent  and  variety  of  his  researches  ia> 
histology,  it  may  be  mentioned  that  about  this  period  he  translated 
from  the  German,  Gliige'a  Atlas  of  Pathological  Histology,  a  standard 
work  at  that  time. 

Dr.  Ijeidy's  studies  of  the  stnicture  of  the  human  body  were  fully 
set  forth  in  his  admirable  treatise  upon  human  anatomy,  so  that  hs 
but  rarely  published  any  special  communications  upon  that  subject.' 
His  researches,  however,  upon  the  development  of  the  intermaxillary 
bone  in  man,  the  structure  and  development  of  the  temporal  bon^ 
the  nature  and  relations  of  the  cricothyroid  membrane  and  adjaccnl'; 
muscles  of  the  larynx  are  well  worthy  of  consideration.  To  Goethe,' 
great  alike  as  philosopher,  poet  and  uaturalist,  science  is  indebted  for 
the  discovery  of  the  intermaxillarv  hone  in  man.  Its  recognition, 
however,  at  the  time  Dr,  Leidy  befjan  his  study,  had  been  confined 
to  abiiormulcondilioHsduetoaii  arrest  of  development,  as  in  hare-lip, 
its  exact  limits  and  the  jieriod  of  life  iu  which  it  occurs  as  a  distinct 
piece  not  having  lieen  accurately  determined.  He  made  it  the  sub- 
ject of  a  special  investigatii>n.  The  result  of  his  study,  based  upon 
thecxaminalionof  anumlterof  human  embryos,  was  embodied  in  his 
observations  on  the  existence  of  the  intermaxillary  bone,  in  which 
not  oidy  was  its  development  accuriitely  described,  but  it  was  shown 
that  the  siime  law  governed  the  fijrmation  of  the  upper  maxillary 
bones  in  man  as  in  ail  other  vertebrates. 

It  would  hardly  be  supimsed  at  the  present  day,  considering  all 
that  has  been  published  oti  the  development  and  structure  of  the 
lem|K)ral  bone,  that  anything  of  importance  would  have  been  left 
unsiiid.  As  recently,  however,  an  188.3,  Dr.  Leidy  communicated  to 
"Science"  the  results  of  his  study  of  that  portion  of  the  skull.  He 
prefaced  his  description  with  characteristic  modesty  by  observing 
that  he  laid  no  claim  to  having  uuideany  disc()veries.     Nevertheless 
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the  scute,  the  antrum  and  attic,  based  upon  beautiful  preparations, 
differ  so  essentially  from  those  given  in  systematic  treatises  that  it 
may  be  truly  said  he  has  throfWn  k  flood  of  light  upon  the  anatomy 
of  that  most  complex  of  bones.  It  should  be  mentioned  in  this  con- 
nection that  while  he  admits,  with  Prof.  Huxley,  the  presence  of 
two  ossificatory  centers  in  the  development  of  the  temporal  bone, 
the  prootic  and  opisthotic,  he  views  the  so-called  third  centre  or 
epiotic  bone,  not  as  a  distinct  centre,  but  as  a  continuous  out-growth 
of  the  posterior  semicircular  canal. 

He  was  one  of  the  few  anatomists  who  described  the  vocal  mem- 
branes of  the  larynx  as  being  membranes  instead  of  cords.  The  latter 
name,  most  inappropriate  and  misleading,  was  originally  given  to 
them  because  it  was  supposed  that  the  voice  was  produced  in  the 
same  manner  as  sounds  are  produced  by  the  vibration  of  strings, 
whereas  the  larynx  is  rather  comparable  to  a  reed  instrument,  such 
as  the  oboe. 

In  an  excellent  paper,  well  illustrated,  he  described  accurately 
the  structure  and  attachments  of  the  crico-thyroid  membrane 
as  well  as  the  relations  of  the  adjacent  muscles,  more  particularly 
of  the  thyro-arytaenoideus,  and  thyro-epiglottidaeus,  the  superior 
and  inferior  arytaeus  epiglottidaeus. 

The  first  edition  of  the  "Elementary  Treatise  on  Human  Anatomy'* 
was  published  in  1861 .  It  is  one  of  the  best  works  ever  offered  to  the 
medical  profession  on  the  subject,  and  more  than  fulfilled  its 
author's  anticipations  of  usefulness.  The  work  was  prepared,  not 
in  the  hope  that  it  would  supersede  the  classical  treatises  already 
before  the  profession,  but  to  place  in  the  hands  of  students  and  prac- 
titioners of  medicine  a  work  on  human  anatomy  which,  while  brief 
and  clear,  should  be  sufficiently  complete  for  all  practical  pur- 
poses. The  description  of  the  various  organs,  illustrated  by  excel- 
lent figures,  many  of  them  original,  is  always  lucid  and  graphic. 
Especially  is  this  true  of  the  observations  upon  general  histology, 
usually  prefacing  the  descriptions  of  great  systems  such  as  the  mus- 
cular, alimentary,  nervous  systems,  etc.  One  of  the  striking  features 
of  the  work  is  the  employment  in  the  text  of  the  English  name 
only  for  the  part  to  be  described,  the  Latin  or  other  synonyms 
being  given  in  foot  notes,  thus  greatly  simplifying  the  nomencla- 
ture. The  work  throughout  bears  the  impress  of  the  comparative 
aofttomist,  of  one  as  familiar  with  the  structure  of  an  infusorial 
animalcule  as  with  that  of  the  complex  vertebrate. 
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Tht!  variety,  extent  and  exiUTliiewi  iif  Pr.  I,cidy'»  kncwled)^ 
nature  was  UDHurpnwMMl,  if  i-qimlU-d,  liy  tliat  of  nny  living  natural 
[t  was  tbia  familiarity  aitli  nil  nnturnl  olijecti  which  invariably 
jtfcvued  tiiow!  broiighl  in  ptrnonal  (Hintact  with  Iiim.  If  some  loillo 
■lie  iurnwriiui  wrro  ciwuaJly  mentioned  lu  tod  ve  mat  inn,  one  would 
havr  viippoivd  from  his  remarks  that  he  had  devoted  bis  life  ih  Ibe 
litudy  of  thp  ProtOEoa;  an  intestinal  worm  Iielng  the  Buhjwt  of  di^ 
cii^sion,  from  his  dMcriptioD  of  lU  structure,  orijj^in  nnd  miMlc  of  Hie, 
it  would  have  been  inferred  that  helmintWIcigy  wax  hi*  pxclu«v«i 
e|iedaUy.  Tbe  oppitrtuuity  afumiag  him  diiwrct  an  insect,  roollaak' 
iir  vertebrate,  would  wxm  ennviuoc  one  that  he  was  n  most  ekilftil; 
anatcmiat.  A  frngmitnt  of  rock,  a  plant,  a  fihcll  iubmitted  lo  Iiinti 
i-nlled  forth  criticismn  worthy  of  the  profewional  raineraloKiat,  bet'' 
onistor  coHchologitit. 

Profound  n»  was  his  knowled^  of  livinj;  planU  ami  animabi,  tt 
I'&n  be  truly  tiiid  ttiat  his  acquaintance  with  the  extinct  forms  of  ]Uh>' 
was  equally  so.  Indeed  it  waia  his  great  fumiliariiy  with  ihr  cxiatent 
lypen  of  vegetable  and  animal  life  ihut  w  eminently  ijualifird  htm 
ti>  <let«rmuie  fowiil  forms. 

In  Iho  )-ear  1847  Dr.  Hiram  A.  Pront  of  Ht.  Louio,  published  in.' 
tbe  American  Journal  nfSHenw  and  Arts  the  dt^criplion  of  a 
fossil  maxillary  bone  of  Paleotkerium,  from  near  White  River, 
Xelirnska.  Thi«  conimnnication  nl  once  directnl  the  iillcntion  of 
geologists  and  pnleonlologii^fi  lo  X\k:  Manvuisi-s  Tcrrci;. 
'  At  iih..iU  tliL-Siime  timv  Dr.  K  I).  fnlLcrt-on  of  <;'lmniber>lmri:. 
IVnini.,  sul.niiticd  lo  tlio  Acjidcniy  of  Niilural  S.'ien.i^s  of  Phil,id.-I- 
plilii.  ^omc  fo^-ils  sent  to  him  from  the  It^.d  Li.n.N  of  Ni-brivkji  l.y 
Mr.  Alfx:u..l«T  CullK-rl^on.  Thf^-  wi-re  jifienvurd-  iircscnlod  to  th',- 
■  and  d.-,-tTihc<l  l-y  Dr.  1^'i.ly  in  iho  I'm. 
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«pecimeuii,  with  others  obtained  from  the  same  locality,  were  nent 
to  Dr.  Leidy  by  Prof.  Hainl,  who,  with  hin  characteristic  judg- 
ment, remarked  that  Dr.  I^eidy,  though  but  thirty  years  of  aire,  wait 
the  only  anatomist  then  in  the  United  States  qualified  to  determine 
their  nature. 

The  finding  of  these  foMils,  together  with  the  appreciation  of  their 
value  and  the  recognition  of  their  relations,  constitutes  a  discovery 
which,  if  e<|uale<l,  has  never  been  surpassed  in  importance  by  any 
other  (vuitribution  to  paleontology. 

The  "  Anrient  Fauna  of  Nebraska**  appeared  in  1853.  It  c*«»n- 
tained  descriptions  of  the  foseil  remains  just  referred  t4),  together 
with  Konie  previous  pui>Hcations  to  i>e  mentioned  hereafter,  and  was 
the  lieginningof  tt  mrK^t  brilliunt  series  of  |mleontol<>gic*al  researches. 
Th€*y  extended  over  a  |N'ri(Ml  of  more  than  forty  years  and  culminatctl 
in  di^^»verie!«  which,  tog(*ther  with  others  made  in  the  same  field,  are 
regarded  i)y  many  as  going  farther  to  Mtabl is h  thedcK*trine  of  t*V(»lu- 
tion  than  all  the  other  facts  hitherto  a<lvanc<Hi  in  favor  of  that 
theory*.  The  temnins  of  the  extinct  animals  descTilieil  in  this  work 
excite<l  a  gn*at  deal  of  attenticm  when  subniitttNl  to  the  Academy, 
as  they  were  the  tirst  fossils  brought  from  the  tertiary  ImmN  (»f  the 
West.  They  were  of  a  more  gt^ieralize^l  ty|K*  of  structure  than  th(»M« 
living  at  the  presiMit  day,  a  n^markable  feature,  es|H*cially  in  the  ea^* 
of  the  Tertiary  mammalian  n*mains  diHi*oven*d,  some  of  whieh,  to  a 
considerable  extent,  bridged  the  pip  lK'twei*n  extinet  and  ri'tvht 
mammals.  Tlit*M*  fiiets.  comnient«Ml  ii|xin  as  m*  n*markable  at  the 
time,  at\t*rw;inU  bfi*:ime  iNTfeetly  intellit;ible  in  the  light  <if  the  the- 
ory that  the  early  tertiary  mammals  nuir>t  In*  regardt*<l  as  the  anet*s- 
tor>»  of  tli(»s«>  living  at  the  pn*M*nt  day. 

.Vnioni;  the  anrient  mammaU  fn»ni  the  tertiary  \h^U  of  Nebnu^ka 
«l«*!K*riUil  bv  Dr.  IiiM<ly,  may  U*  mentiont*«l  IWhroiherium^  a  ruminant 
m^arly  alli(*«i  to  the  mu^k  d4*<*r  and  tlinmgh  l^rociimeitu,  d«*S4Tilie«l 
later  by  our  author,  the  atiee.«tor  of  the  camel.  A*frytrhirm$  and 
Oretnion.  |HMMiliur  ruminants  wen*  t*s|MH'ially  intercMing  as  filling  up 
the  interval  iH^twetMi  .lri(7i/f*/Arriiim«»f  (*uvierand  reivnt  niminants, 
a«  /''ii'/Wo/i,  wh<is4»  vertebru*  were  oncv  so  common  in  Alabama  as 
to  Ih*  usinl  for  feiux*s,  and  which  bridges  the  gap  between  the 
carnivora  and  the  (*i*ta(*ea.  Otfitdim^  intermediate  in  ita  structure 
Mwteii  lilt*  ling,  deer  and  the  camel,  appears  to  hara  lircd  in 
henls  inhabiting  the  whole  continent  houk  Ntbraaka  to  Onfoii. 
Arrhrotherium,  a  recent  genua  of  tnilUna  «mnlM%  «M «i  IUmII*- 
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lion    of  the  generalised  type  of  manimnla   living  in    those   < 
tertiary  times  combiiiiag  riiuiinant  witli  carnivorous  characteristic^ 

The  skull  and  jiiws  ol'lhe  horae-like  niamoiat  Anchitherim 
particularly   imporlant  as    being  the  remaina  of  a  genua  hitherto  J 
represented  in  Europe  by  other  parta  of  the  skeleton. 

In  view  ofwhat  has  since  heeu  established  regarding  the  gent 
alogy  of  tiie  hor^,  it  is  interesting  to  find  Dr.   Leidy    reniarkiny'J 
that  ■'  it  is  extraordinary  that  Anchilherivja  should  be  ao  much  like  r 
Paleolherium  \a  the  anatomical  and  physiological  ccinstruclion  of  iM 
teeth,  and  yet  be  so  much  like  the  horse  in  its  skeleton.  "     T'ltanv^  i 
therium,  of  which  the  lower-jaws,  as  already  mentioned,   were  thi 
the  (irst  fossils  presented  to  the  notice  of  the  world  irotu  the  greatl 
mammalian  cemetery  of  the    West,   resembles,    according  to    Dr. 
Leidy,  the    PaU.otheriiim   of  Cuvier,    though    much    larger    thai 
Paleolherium  magnwa.      Later  researches  have  shown  that  TitatM"  J 
therium  hoa  affinities  with    JAmnohyua  and  Paleoeyops,   afterwards^l 
described  by  Dr.  Leidy,  as  well  with  Brontoiherium. 

Two  8|>ecie9  of  Rhinocerot  were  described  in  the  work  as  havi 
once  iuliabited  the  Bad  Lands  of  Xebraaka,  the  largest  of  the  twO' J 
species  being  about  three-&arths  the  size  of  Rhituteeros  Indieutt^m 
the  present  day. 

A-  iiu  illustration  of  Dr.  T-eidy's  renmrknide  knowledge  .)f  osteol- 
ogy even  at  Ihat  early  date,  it  may  be  mentioiied  that  he  established 
this  species  of  extinct  Rhinoceros  upon  a  few  small  fragments  of 
molar  teeth,  without  having  even  those  of  a  recent  Rhinoceros  with 
which  to  compare  them.  The  correctness  of  this  determination  was 
queslioned  when  the  teeth  were  first  brought  to  the  Academy,  it 
l>eiii<r  considered  incredible  that  such  an  animal  should  have  ever 
lived  in  Nebraska.  His  opinion,  however,  was  fully  sustained 
soiin  atterwardu  by  the  discovery  of  several  entire  molars  together 
with  a  complete  skull  of  the  animal.  Of  the  remaining  mammalia 
described  as  occurring  in  Xebra-ska  at  that  time  should  be  men- 
tioned i[-itkairoihis,  recognized  later  as  a  synonym  of  Drepunodon 
or  the  ."ab re-toothed  tiger,  which  had  already  been  found  in 
France.  India  and  Brazil,  and  which  no  doubt  preyed  u|X)n  the 
herds  of  Oreodon  roaming  over  the  country  in  those  remote  times, 
much  as  the  lion  and  tiger  prey  upiui  the  deer  in  Asia  and  Africa 
at  the  ]>resent  day. 

jculiarity  of  the  paleontology  of  the  Bad  I^nnds 
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in  the  neighborhood  of  Bear  Creek,  which  appears  to  have  been  at 
one  time  a  vast  lake.  All  the  turtles  from  this  region  submitted  to 
Dr.  Leidy  for  determination  appear  to  have  been  species  of 
Testudo. 

The  "  Ancient  Fauna  of  Nebraska  "  is  a  very  remarkable  work  not 
only  on  account  of  the  admirable  descriptions  it  contains  of  animals 
long  since  extinct  whose  existence  on  this  continent,  as  in  the  case  of 
the  rhinoceros,  had  never  been  suspected,  but  particularly  in  view  of 
the  lack  of  opportunity  to  compare  the  fossil  remains  with  those  of 
recent  animals.  The  identification  of  fossil  remains,  the  determina- 
tion of  their  relations  and  affinities,  always  present  difficulties  to  the 
best  comparative  osteologists  even  when  studied  in  connection 
with  such  magnificent  collections  as  those*  of  the  Royal  College  of 
Surgeons  or  of  the  Jardin  des  Plantes.  The  accuracy  of  Dr.  Leidy's 
work  is,  therefore,  specially  worthy  of  note  as  he  had  no  material 
for  comparison  except  that  contained  in  the  limited  collections  of 
the  Academy ;  yet  how  comparatively  few  are  the  errors  his  suc- 
cessors have  indicated. 

The  remains  of  the  extinct  gigantic  sloths  that  inhabited  North 
America  during  the  quaternary  period,  and  which  probably  were 
the  ancestors  of  similar  but  smaller  animals  now  living  in  South 
America,  early  attracted  the  attention  of  American  naturalists. 
As  long  ago  as  1797,  Thomas  Jefferson,  in  a  communication  to  the 
American  Philosophical  Society,  described  certain  bones  discovered 
in  a  cave  in  Green  Briar  County,  Virginia,  which  he  regarded, 
on  account  of  the  claws,  as  being  the  remains  of  a  carnivorous 
animal  which  he  named  Megalonyx,  The  bones  being  sub- 
sequently presented  to  the  American  Philosophical  Society 
were  again  described  by  Dr.  Wistar,  who,  basing  his  opinion  upon  the 
form  and  arrangement  of  the  bones  of  the  feet,  suggested  that 
MegaUyiiyx  was  a  kind  of  Sloth  and  not  a  carnivorous  animal  as  Mr. 
Jefferson  had  very  naturally  supposed.  An  examination  by  the 
great  paleontologist  Cuvier,  of  casts  of  these  bones  sent  to  him  by 
Mr.  Peale,  fully  confirmed  Dr.  Wistar's  opinion  as  to  the  sloth-like 
nature  of  Megalonyx  Jeffertoiii,  as  it  was  afterwards  called  by  Dr. 
Harlan.  The  original  specimen  described  by  Mr.  Jefferson,  now  in 
the  Museum  of  the  Academy,  together  with  other  remains  of 
Megalonyx,  Megatherium,  etc.,  obtained  from  Tennessee,  Mississippi, 
Kentucky,  Alabama  and  Georgia,  constituted  the  material  upon 
which  was  based  Dr.  Leidy's  admirable  **  Memoir  on  the  Extinct 
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Sloth   Tribe   of  North   America"   which    appeared,     beautifully  J 
illustrated,  in  1855,  two  years  afler  the  publication  of  the  "  1 
Fauna  of  Nebraska." 

At  the  time  that  Dr.  Leidy  bewail  bis  researches  upon  the  extinol 
sloths  considerable  differeuce  of  opinion  prevailed  as  to  whethei 
oertnin  bones  that  had  been  discovered  since  the  slotli-like  nature  C 
J/eiTa/oni/x  was  satisfactorily  determined  were  the  remains  < 
animal  or  of  one  somewhat  closely  allied.      Dr.  Leidy  showed  coa- 
cktsively  that  while  several  of  the  bones  in  (juestion  were  those  ] 
of  Afegahnyx,  many   that    had    hitherto    been    regarded  as  such  i 
were   undoubtedly   the   remains  of  other  extinct  edentata  such  i 
OiifithopiU,  My/odon,  Megatlterium,  Scetidoiherivm,  etc.,  the  generic  j 
and  speciKc  character*  »i'Megalonyx  being  clearly  indicated  as  well  f 
as  those   of    the  other  edentata  just    mentioned,    many  of  whicb  I 
had  already  been  described  by  Cuvier  and  Owen.     As  anillustralioii'f 
of  the  exactnesi4   of  Dr.  Leidy's  determination   of  the  nature  of  I 
Megalonyx,  it  may  be  nieniioried  that  in   his  first  descriptioi 
attributed  five  toes  to  the  hinder  feet  as  well  as  to  the  fore  feet,  i 
greater  number  than  is  known  to  belong  to  any  other  genus  of  t 
Tardigmda.     The  correctness  of  this  view  was  fully  subsUntiaiei 
the  following  year  by  the  discovery  of  remains  of  Megalonyx  axaaagm 
which  the  particular  bones  of  the  feet  that  were  missing  in  the  spec- 
imens   previously    described    happened  to   he  represented.     These 
were  made  the  subject  of  some  further  observations  ujwn  the  feet 
of  Megalonyx. 

The  estinct  fishes  discovered  in  the  Devcmian  deposits  of  Illinois 
an<l  Missouri  and  the  Devoniun  and  Carboniferous  formations  of 
Pennsylvania  now  attracted  his  attention  and  were  made  the  subject 
uf  special  communications  to  the  Auiericun  Philosophical  Society 
and  the  Academy. 

Among  these  intcrestinj;  remains  from  the  red  sandstone  forma- 
tion of  Tioga  County,  Pennsylvania,  discovered  by  Charles  E, 
Smith,  Esq.  and  ilescribed  by  Dr.  Leidy,  were  those  of  Holoptychiua 
Amerieunim,  a  Ganoid  fish  represented  at  the  present  day  in  our 
waters  by  the  gar-pike  and  sturgeon,  and  those  of  Slenaeanthits,  a 
Pl]iLo]d<.liAractcri/e<l  by  itspeculiiir  dorsal  S[iine  and  supposed  to  have 
been  illieil  tj  the  -harks  of  the  present  day.  Another  remarkable 
and  gi,;intic  fish  dc^crilied  by  Dr.  I^idy  as  living  in  the  seas  of 
thi-L  lemote  tnne»  w  v*  Edediu  vorax,  the  leetii  of  which,  resembling 
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afterwards  regarded  as  spines,  which  is  also  the  opinion  of  Sir 
Richard  Owen.  According  to  the  recent  researches  of  Trautschold, 
however,  the  parts  in  question  in  Ede$iu8  are  really  teeth  as 
Dr.  Leidy  first  supposed. 

Various  genera,  CoMioduSy  Helodus,  Chomatodus  and  Ctenopty- 
ehius  were  also  described,  and  their  relations  to  the  living  Cestracion 
Phillippi  or  Port  Jackson  shark  of  Australia  were  pointed  out. 
The  jaws  of  this  fish,  a  relic  of  the  most  remote  ages  and  of  living 
Placoids,  and  resembling  most  the  extinct  carboniferous  fishes  just 
mentioned,  are  covered  with  rounded  plates  much  like  a  cobblestone 
pavement,  instead  of  the  lancet-shaped  teeth  so  characteristic  of  the 
sharks  of  the  present  day. 

About  this  period  the  remains  of  the  Walrus  discovered  upon  the 
coasts  of  Virginia  and  New  Jersey,  were  identified  as  being  of  the 
same  species  as  the  recent  Trichecus  Rosmarus,  which  once  lived  in 
great  numbers  in  the  Gulf  of  St.  Lawrence.  These  remains  were 
regarded  as  those  of  individuals  that  had  been  floated  upon  fields  of 
ice  and  ultimately  deposited  upon  our  southern  coasts,  or  of  such 
as  may  be  supposed  to  have  migrated  to  the  South  during  the  Glacial 
epoch. 

It  is  well  known  that  the  remains  of  the  Peccary  have  been  found 
in  considerable  quantities  in  the  states  of  Llinois,  Kentucky,  Iowa, 
Missouri  and  Virginia,  Dr.  Leidy  was  at  one  time  inclined  to 
think  that  these  remains  represented  a  number  of  genera  and  species. 
A  more  recent  study,  however,  based  upon  an  examination  of  the 
recent  Peccaries,  which  the  lack  of  material  had  previously  rendered 
impossible,  convinced  him  that  the  remains  hitherto  described 
might  all  be  referred  to  Dicotyles  compressvs.  He  adds,  however, 
that  if  the  anatomical  characteristics  offered  be  considered  sub- 
generic,  then  the  name  Plaiygonus  comprc««t/«,  previously  employed, 
would  include  all  the  genera  and  species. 

In  the  year  1 865  there  was  published  in  the  Smithsonian  Con- 
tributions to  Knowledge  one  of  the  most  important  of  Dr.  Leidy's 
paleontological  works :  the  memoir  entitled  "  Cretaceous  Reptiles  of 
the  United  States.*'  Most  of  the  fossil  remains  constituting  the 
subject  of  this  memoir  were  obtained  from  the  Green  Sand  or  Marl 
of  New  Jersey,  so  extensively  excavated  for  agricultural  purposes. 
They  are  preserved  in  the  Museum  of  the  Academy.  Among  them 
are  those  of  the  extinct  crocodile  Thoracosaurus,  closely  allied 
anatomically  to  the  (ravial  of  the  Ganges,  the  skull  of  which  measures 
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iieiirly  four  feet  in  length  aud  two  feet  in  breadth.   Other  intefeetiil 
crocodile- 1  ike  reptiles  described  as  of  the  same  general  chBracter  i 
theivork  were  Botlosaiirug  and  Hi/poiaurvs.   IhehageCimoUatauratM 
aud  Di»eo»aurtis  measuring  sixty  feet  in  length  appear  to  have  repr*"^ 
.    sentci]  in  our  waters  the  PlesioMunis  of  the  Engjisli  cretaceous  » 

The  teeth  aud  some  of  the  bones  of  the  extremities  of  Motasaiirut,  I 
an  extinct  saurian  resembling  in  some  respects  existing  reptiles  like  t 
the  Monitor  and  Iguana,  were  also  described,  tn  the  cose  of  thfi  I 
extremities  this  was  especially  important,  as  few  bones  that  could  | 
be  identified  as  such  had  been  discovered  among  the  remains  of  ■ 
3/(Mci«»«nM  hitherto  described.  Indeed  Cuvier  was  so  much  impressed  I 
with  the  absence  of  any  remains  of  extremities  in  the  ca«e  of  ths  \ 
celebrated  Micslricht  specimen  now  preserved  in  the  Jardin 
Ptantes  that  at  first  he  was  led  to  doubt  whether  the  animal  I 
possessed  any  limbs.  Dr.  Lei<)y  also  called  attention  to  the  remark-  I 
able  character  of  the  vertehrai  column  of  Mosruauriu,  the  co-ossiRcft-  I 
tion  in  the  hinder  part  of  the  tail  and  of  the  chevron  bones  witb  tbftj 
bodies  of  the  vertebra;,  a  condition  previously  known  only  in  fishes.    | 

One  of  the  most  remarkable  reptiles  described  by  Dr.  Lddy  ww 
Hadrot'iunu  Foutkii,  the  i-estoration  of  which  forms  a  conspicuoa 
object  in  the  Museum  of  the  Academy.  It  resembles  somewhat  tllA  I 
/yiwrna  and  C^c^Mrn  among  exi3tin<r  lizards.  This  gigantic  reptil#, 
the  representative  during  the  cretaceous  period  of  North  America  of 
the  Iguanodon  of  the  WeaJden  of  England,  was  twenty-eight  feet 
long  and,  judging  from  the  development  of  the  [lelvis  and  the  great 
difference  in  the  ahe  of  the  hind  as  compured  with  the  fore  limbs,  it 
probably  stood  and  walked  like  a  bird  or  a  kangaroo,  and  was 
provided  with  a  [wwerful  tail  like  the  last  named  animal.  While 
the  femur  measured  nearly  four  feet  in  length  and  the  tibia 
three  feet,  the  humerus  and  ulna  were  only  about  half  those  dimen- 
sions respectively.  Hadrosanriis  like  Iguanodon  was  a  vegetable 
feeder.  Its  teeth  resembled  those  of  the  latter  hut  were  disposed  in 
rows  like  a  tesseJated  pavement.  One  of  the  most  interesting  results 
of  the  study  of  the  remains  of  Hadrosatinis  was  tlie  identification 
of  the  pubic  hone  with  that  described  as  the  clavicle  id  Iguanodon. 
The  determination  of  the  proper  relations  of  this  bone  was  a  most 
important  one,  leading  as  it  did  to  the  subsequent  generalization 
that  the  Dinosauria  are  the  ancestors  of  the  birds,  the  gap  between 
the  two  grou]>9  l)eing  filled  up  by  the  Stnithious  birds,  such  as  the 
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discovered.  Among  the  other  reptilian  remains  discovered  in  the 
marl  of  New  Jersey  many  were  recognized  as  being  those  of  turtles 
such  as  Chelone,  Emys  and  Trionyx.  Bothremys  Cookii  found  near 
Barnsboro,  of  especial  interest  as  being  the  first  Chelonian  skull 
discovered  in  the  Green  sand  formation  in  the  United  States,  was 
regarded  as  closely  allied  to  the  great  turtle  of  the  Amazon,  Podoc- 
nemys  expansa. 

During  the  time  intervening  between  the  years  1853  and  1866, 
the  able  and  indefatigable  explorer,  Dr.  F.  V.  Hayden,  made 
several  visits  to  Nebraska  and  Dakota,  returning  each  time  with 
large  collections  of  the  remains  of  the  extinct  animals  of  that  region, 
those  from  the  vicinity  of  the  Niobrara  river  being  the  first  obtained. 
All  these  fossils  were  submitted  to  Dr.  Leidy  for  determination 
and,  together  with  those  previously  described  in  the  "  Fauna  of  Ne- 
braska, "  etc.,  already  referred  to,  constituted  the  subject  of  his  great 
work,  "  The  Extinct  Mammalian  Fauna  of  Dakota  and  Nebraska,'' 
which  appeared  as  Volume  VII  of  the  Journal  of  the  Academy,  in 
1869.  In  this  remarkable  work  over  seventy  genera  with  numerous 
species  of  extinct  mammalia,  many  of  them  new  to  science,  were  first 
described.  The  Carnivora,  Pachydermata,  Ruminantia,  Proboscidea, 
Rodentia  and  Insectivora  were  especially  well  represented.  Remains 
of  the  Equine  family  were  most  conspicuous. 

The  vast  number  of  bones  from  the  pliocene  deposits  of  Dakota 
recognized  by  Dr.  Leidy  as  being  the  remains  of  horses,  led  him  to 
infer  that  the  North  American  Continent,  during  that  period,  was 
emphatically  the  country  of  the  horse,  the  different  forms  being 
then  better  represented  than  in  the  recent  fauna  of  any  part  of  the 
world.  He  was  specially  interested  in  the  relations  of  the  extinct 
horses  to  each  other  and  to  those  of  the  present  day. 

His  first  communication  on  this  subject  was  made  to  the 
Academy  in  1847 ;  his  last  as  recently  as  May,  1890.  He  made 
a  collection  of  the  skulls,  jaws,  teeth,  bones  of  the  limbs,  etc.,  of  the 
different  breeds  and  ages  of  recent  horses  with  the  view  of  comparing 
them  with  the  corresponding  parts  of  the  extinct  forms.  In  speaking 
of  the  great  difficulties  experienced  when  endeavoring  to  positively 
identify  certain  bones  as  those  of  one  so-called  species  of  horse 
as  distinguished  from  another,  he  observes  that  if  the  **  bones  and 
teeth  of  the  domestic  horse,  the  mule,  the  ass,  the  djiggetai,  the 
hemione.  the  quagga,  the  daww,  and  the  zebra,  were  commingled, 
they  might  readily  be  considered  as  belonging  to  varieties  of  a  single 
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species, "  and  that  the  "  bones  and  teeth  of  the  three  last  ni 
epecips  are  so  nearly  alike  that,  had  they  been  found  in  a 
state  in  Bouthern  Africa  instead  of  the  living  animals,  they  « 
have  been  unhesitatingly  cousidered  as  pretaiiiing  to  a  s 
species."  To  this  cireuni^tance,  so  thoroughly  appreeiated  by  I 
author,  was  due  his  caution  in  identifying  the  remains  submitted  ti 
him  03  belouging  to  any  particular  species  of  the  horse.  Indee 
the  diWciilties  are  so  great  in  det«rniiningto  what  particular  spei 
iir  genus  the  remains  of  extinct  horses  are  to  be  assigned,  that  il 
ini]ios^ible  to  say  whether  or  not  the  several  forms  first  descnlwi 
by   Dr.  Leidy,  are  the   same  ua  those  subsequently  described   ! 

Without  committing  him^lf  to  aiiy  positive  theory  of  the  originJ 
of  the  horse,  it  may  be  said  that  Dr.  Leidy,  provbionally  at   lei 
regarded  the  genus  Eqiius  of  the  Pliocene  period  as  the  descendant  ol 
the  Meryehippiu,  or  a  similar  form,  which  in  turn  had  descended  fi 
Protohippus  and  Hipparion,  the  latter  having  replaced  the  Pant 
hippuM  of  the  Miocene  which  had  been  preceded  hy  the  Anehijip 
and   4>ie/iifAeriuni  or  similar  forms  of  that  same  period.     As  to  t 
origin  of  Anchitnenv.m  it  will  be  remembered  aa  already  n 
that  ID   hn  descnptiun  of   that   genn^   he    called    attention 
the   fict  that  this  cunous  animal  resembled  Pa/aotlterium  in  th^ 
form  if  it*  teeth   and  the  horie  ni  the  charicter  of  its  skeleton. 

During  the  fi\e  \enrs  that  einpseti  after  the  publication  of  the  im- 
jmrtnnt  work  on  the  extinct  m  immalia  1 1  Nebraska  and  Dakotajust 
refeired  to  the  remanii  of  a  great  number  of  extinct  vertebrates  had 
been  discovered  in  the  neigh boriiood  ot  1"  iil  Bridger,  Wyoming. 
1  lie-e  fos-iW  obtiiined  pruKipillj  l»j  Drs  Carter  and  Corson,  in- 
cluded ihe  remains  of  hshc?  and  reptiles  as  well  as  those  of  mammals 
and  Hert  togethir  «ith  others  from  thedreen  Kiver  and  Sweetwater 
Rmr  deposits  of  A\  coming  an  1  the  John  Day  river  of  Oregon, 
-ubmitied  t)  Dr  Leah  for  delermm  uion  1  he  result  of  his  study 
was  ,i:i\eu  m  hi-  Cmtnbution-  to  the  LnIiiiU  Vertebrate  Fauuaof 
the\\i-lern  Territories  published  lu  1873  by  the  United  iStates 
(.iiol).;ioil  Siirve\  \mong  tbe*e  rtmains  he  reoignized  not  only 
th )  (  f  eMinct  animaU  that  he  had  pre\  iou«ly  described  either  in 
the  .eiiit  il  n  irk«  ie  hi\e  referred  to  oi  in  communications 
mulct  the  VcadinM  but -iN  i  thoM!  of  man\  new  and  interesting 
f'lrnis  previously  unknown  to  iicicnce.  Of  these  Uiiit'itlierium  was 
iQ^t  extrnordiiiarv.     Its  name  was  derived  from  that  t 
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the  Uinta  mountains,  in  the  neighborhood  of  which  portions  of  the 
skull,  jaw  and  limb  bones  were  found.  Its  characters  were  so 
peculiar  and  unlike  those  of  any  other  known  animal  as  to  render 
its  ordinal  affinities  obscure.  That  great  difficulty  should  have  been 
experienced  in  determining  the  nature  of  Uintatherium  will  not 
excite  surprise  when  it  is  remembered  that  its  canine  teeth  resemble 
those  of  the  sabre-toothed  tiger,  its  molar  teeth  those  of  the  tapir,  its 
limbs  and  feet  those  of  the  elephant,  while,  as  subsequently  shown,  it 
appears  to  have  been  provided  with  two  pairs  of  horns.  This 
unusual  combination  of  characters  is  an  illustration  of  how  readily 
a  paleontologist  may  be  deceived  as  to  the  nature  of  an  extinct 
animal  when  fragmentary  remains  only  are  in  his  possession.  There 
can  be  no  doubt  that  had  the  skull,  jaws,  teeth  and.limbs  been  found 
by  different  paleontologists,  as  many  separate  genera  would  have 
been  described  and  named.  As  a  matter  of  fact,  when  the  tusk,  the 
first  part  of  Uintatherium  discovered,  was  found  by  Dr.  Corson  and 
submitted  to  Dr.  Leidy's  inspection,  the  latter  regarded  it,  as  he  him- 
self tells  us,  as  the  canine  tooth  of  some  large  carnivorous  animal 
allied  to  the  sabre-toothed  tiger  of  Brazil,  for  which  he  proposed  the 
name  Uintmnastix  atrox.  The  association  in  the  same  individual  of 
a  tusk-like  tooth  with  two  pairs  of  horns,  tapiroid  teeth  and  ele- 
phantine limbs  would  have  been  deemed  impossible  by  the  best 
comparative  osteologist  of  the  day  and  as  violating  in  every  particular 
the  principle  of  correlation  of  animal  structures  as  maintained  by 
Cuvier.  On  the  other  hand,  it  is  such  animals  as  Uintatherium  and 
other  similar  extinct  highly  generalized  mammalian  ty{)es  that  the 
theory  of  evblution  would  lead  us  to  suppose  had  preceded  in  time 
their  more  specialized  descendants  of  the  present  day. 

This  great  work  was  the  last  of  Dr.  Leidy's  elaborate  and  im- 
portant treatises  cm  the  paleontology  of  the  Western  States  and 
Territories  and  was  regarded  by  the  author,  at  that  time,  as  his  last 
paleontological  work  of  any  kind. 

A  few  years  later,  however,  a  collection  of  fossils  from  the  Phos- 
phate Beds  of  South  Carolina  having  been  placed  at  the  dispasal 
of  the  author  of  this  memoir,  he  induced  Dr.  Leidy  to  examine  the 
collection  with  the  view  of  ascertaining  if  there  were  among  the  re- 
mains any  extinct  animals  new  to  science,  or  of  especial  interest. 

The  result  of  his  study  of  this  collection,  as  well  as  that 
of  some  additional  s])eci mens  obtained  from  the  same  locality  and 
elsewhere,  were  embodied  in    his   "Description  of  Vertebrate  Re- 
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nmitis  chiefly  from  the  Phosphate  Bed§  uf  8onth  Corolina, " 
lishodinlhe  Journal  of  tlie  Academy  for  1887.  Among  the  reiiisiu^ 
iif  eKtinct  aiiirauls  described  io  thia  admirable  memoir  may  be  meo-f 
lioiied  tlie  teeth  of  the  gigantic  sharks,  rays  ajid  telio»t.$,  the  vertfrl 
brw,  ear-baaes  and  teeth  of  whales,  the  boues  of  the  manatee  i 
wairu9,  the  teeth  and  boues  of  the  elephant,  Me^itlierium,  hoi 
tapir,  biaou,  deer,  beaver  and  oapybam,  inaHy  of  wliieh  were  i 
sentative   of  entirely  new  genera  and  species. 

Duriug  the  interval  elapsing  between  the  piibliuatioD  of  the  wor 
just  referred  to,  and  his  death.  Dr.  Leidy,  from  time  to  tiro' 
occasion  otfered,  made  communications  to  the  Academy  on 
remains  of  extinct  animals  submitted  to  him  for  determination. 
of  the:^  observations  are  of  interest  and  importance  and  are  mai 
by  the  same  exactness  and  accuracy  of  description,  so  characteristit 
of  all  the  work  of  the  great  paleontologist. 

It  willheobservedfrom  thisneceasariiy  briefresumf  of  Dr.  LeidyW 
work  that  he  made  contributions  to  the  sciences  of  mineralogyj 
botany,  zoology;  general,  comparative  and  human  anatomy, 
paleontology.     Of  his  numerous  scientific  communications  Bome  wei 
very  brief,  mere  notices;  others  exhaustive  and  elaborate  treAtise 
His  work,  however,  wliether  lengthy  or  brief  was  always  most  exact.  1 
and  accurate.     Later  investigators  in  the  same  lields  of  researcb  ' 
have  been  able  to  point  out  but  few  errors  of  interpretation,  still 
fewer   of  fact.      His   works  are  essentially  records  of  facts,  often 
new   and    of  the    greatest   scientific    importance,  containing     but 
rarely   any    generalizations  or  deductions   based   upon  the  same. 
Possibly  no  country  ever  produced  a  student  whose  knowledge  of 
nature  was  at  once  so  accurate  and  so  comprehensive.       He  was  an 
excellent  mineralogist  and  botanist  without  claiming  to  be  either, 
among  the  highest  living  authorities  on  comparative  anatomy  and 
zoology,  one  of  the  most  distinguished  helminthologists  living,  and 
the  e<jual  of  any  paleontologist  at  home  or  abroad. 

The  following  catalogue  of  volumes,  papers  and  communicatJons 
published  by  Dr.  Joseph  Leidy  illustrates  the  extent,  variety  and 
value  of  his  contributions  to  science  : — 

BlBLIOr.RArllY. 

1.  (In  ihe  existence  of  the  sack  oflhe  datl  and  of  tlie  dart  in  several  sjieties  of 
Nortti  Amerkao  pneumonoliu.ichiate  Mollusks.  Boston,  Proc.  Nat.  Hist.  Soc. 
II,  lS4.-,,p- 59-80. 
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2.  Notes  taken  on  a  visit  to  White  Pond,  in  Warren  Co.,  New  Jersey.  Proc. 
Acad.  Nat.  Sci.  Phila.  1845,  pp.  279-281. 

3.  Anatomical  description  of  the  animal  of  Littorina  angulifera  Lam.  (1845.) 
Boston.  Jour.  Nat.  Hist.  V,  1845-47.  pp.  344-847. 

4.  On  several  important  points  in  the  Anatomy  of  the  human  larynx.  Amer. 
Jour.  Med.  Sci.  XII,  1846.  pp.  141-148. 

5.  Remarks  upon  the  Anatomy  of  the  abdominal  viscera  of  the  Sloth,  Bradypus 
tridactylis  Linn.  Proc.  Acad.  Nat.  Sci.  Phila.  Ill,  1846,  pp.  287-288. 

6.  On  an  Entozoon  from  the  thi^h  of  a  hog,  Trichina  spiralis  ?  Proc.  Acad. 
Nat.  Sci.  Phila.  1846.  pp.  107-108. 

7.  Fecundity  of  Cryptogamia.     Proc.  Acad.  Nat.  Sci.  Phila.  1846,  p.  195. 

8.  On  the  Anatomy  of  Spectrum  femoratum  Say.  Proc.  Acad.  Nat.  Sci.  Phila. 
III.  1846-47,  pp.  80-84. 

9.  Description  of  a  new  genus  and  species  of.  Entozoa.  Proc.  Acad.  Nat.  Sci. 
Phila.  III.  1846-47,  pp.  1(K)-101.     Ann.  Nat.  Hist.  XIX,  1847,  pp.  209-210. 

10.  On  the  mechanism  which  closes  the  membranous  wings  of  the  genus  Locusta. 
Proc.  Acad.  Nat.  Sci.  Phila.  Ill,  1846-47,  pp.  104-105.  Ann.  Nat  Hist.  XIX, 
1847,  pp.  214-215. 

11.  On  the  situation  of  the  olfactory  sense  in  the  terrestrial  tribe  of  the  Gastero- 
podous  Mollusca.  Proc.  Acad.  Nat.  Sci.  Phila.  III.  1846-47.  pp.  136-137.  Ann. 
Nat.  Hist.  XX.  1847,  pp.  210-211.    Silliman's  Journ.  III.  1847.  pp.  434-485. 

12.  Discovery  of  crystals  in  the  cellular  structure  of  Parmelia.  Proc.  Acad. 
Nat.  Sci.  Phila.  1847,  p.  210. 

13.  On  the  Cranium  of  a  New  Hollander.  Proc.  Acad.  Nat.  Sci.  Phila.  1847. 
p.  217. 

14.  On  an  Entozoon  from  the  Pericardium  of  Helix  alternata.  Proc.  Acad. 
Nat.  Sci.  Phila.  1847.  pp.  2211-221. 

15.  Reque«it  to  change  the  name  of  an  Entozoon  from  Cryptobia  to  Cryptoicus. 
Proc.  Acad  Nat.  Sci.  Phi  I  a.  1847,  p.  239. 

16.  Remarks  on  Squatina  Dumerili.  Proc.  Acad.  Nat.  Sci.  Phila.  1847, 
p.  247. 

17.  On  the  fossil  Horse  of  America.  Proc.  Acad.  Nat.  Sci.  Phila.  Ill, 
1846-47,  pp.  262-266. 

18.  Description  and  Anatomy  of  a  new  and  curious  sub-genus  of  Planaria. 
Proc.  Acad.  Nat.  Sci.  Phila.  Ill,  1846-47.     Ann.  Nat.  Hist.  I.  1848. 

19.  Description  of  two  new  species  of  Planaria.  Proc.  Acad.  Nat.  Sci.  Phila. 
Ill,  1846-47.  pp.  2ol-252.    Ann.  Nat.  Hist.  I,  1848.  pp.  78-79. 

20.  Additional  observations  on  the  Fossil  Horse  of  America.  Proc.  Acad.  Nat. 
Sci.  Phila.  1847,  pp.  262-266. 

21.  On  a  new  genus  and  species  of  fossil  Ruminantia.  Poebrotherium  Wilsoni. 
Proc.  Acad.  Nat.  Sci.  Phila.  Ill,  1846-47,  pp.  322-326.  Ann.  Nat.  Hist.  1, 1848, 
pp.  889-892.     Silliman*s  Juurn.  V,  1848,  pp.  276-279. 

22.  History  and  anatomy  of  the  hemipterous  genus  Belostoma.  Journ.  Acad. 
Nat.  Sci.  Phila.  I,  1847-5(K  pp.  57-67. 

28.  Miscellanea  2^logica.  1.  Description  of  a  new  genus  and  species  of 
Entozoa,  Cryptobia  helicis.  2.  On  the  mechanism  which  closes  the  membranous 
wings  of  the  genus  Locusta.  3.  On  the  situation  of  the  olfactory  sense  in  the 
terrestrial  tribe  of  the  Gasteropodous  Mollusca.  Journ.  Acad.  Nat.  Sci.  Phila.  I, 
1847-50.  pp.  67-70. 

24.  Descriptions  of  two  .<:pecies  of  Distoma  with  the  partial  history  of  one  of 
them.    Journ.  Acad.  Nat.  Sci.  Phila.  I.  1847--60,  pp.  801-810. 

25.  Researches  into  the  comparative  structure  of  the  Liver.  Am.  Jour.  Med. 
Sci.  Phila.  1848. 

26.  On  the  eye  of  the  Balanus.     Silliman's  Journ.  VI,  1848,  p.  186. 

27.  On  the  existence  of  the  eye  in  the  perfect  Cirrhipoda.  Proc.  Acad.  Nat. 
Sci.  Phila.  1848,  pp.  1-2. 

28.  On  some  bodies  in  the  Boa-constrictor  resembling  the  Pacinian  corpuscles. 
Pioc.  Acad.  Nat.  Sci.  Phila.  IV,  1848-49,  pp.  27-28.  Muller's  Archiv.  1848,  pp. 
527-680. 
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20.  On  a  new  Tossil  genu^  and  species  oF  rumlnintoid  Pachyderm ala,  Merycol-v 
dodonCulbertsonii.     I'foc.  Acad.  Nat.  Sci.  Phik.  IV,  1«W-W,  pp.  47-50. 

8)1.  Remarks  on  (he  hair  fit  t.  Hotienioi  boy  broughl  lo  Phila,  by  Capi,  Chwe. 
Proe.  AcBii.  Nil.  Sci.  Phila.  1848,  p.  7. 

St.  Ob'crvalions  on  the  derelopmcut  of  bone,  the  si ruciure  of  arlicuUr  cartilage, 
and  on  the  relation  of  liie  areolar  lissue  with  muscle  and  tendon.  Proc  Acad. 
Nftl.  Sci.  Phila.  IV,  !848~4B.  pp.  116-117. 

32.  OtKvrvaHons  un  the  exigence  of  the  intermattUary  bone  in  the  coibrya  a 
Ihe  human  lubjecl.     Proe.  Acad.  Nat.  Sci.  PhiU.   IV.  1848-49,  pp.  145-147. 

S3.  Tai>iru»  Amerkanus  foasilis.  Proe.  Acad.  Xal.  Sci.  Phila,  IV,  ■"'"  ' 
pp.  l.SO-183. 

31.  On  ihe  eiiitcnee  of  Emnphvta  in  healthy  animals,  u  a  naiural  condiii 
Proc.  Acad.  Nal.   Sci.  Phila.  IV,  1818-49.  pp.  1123-233.      Aon.  Nat. 
1880,  pp.  71-78. 

35.  On  the  intimate  atniclure  and  ht>lory  of  the  ariicuUr  cadilages.     Am.  Jour.^ 
Med.  Soi.  Phila.  1849.  " 

36-  On  some  new  genera  and  species  of  Entoion.  Proc.  Acad,  Nat.  Sci.  Phili 
IV.  1618-49,  pp.  229-a33.     Ann.  Nat.  Hist.  V.  1850,  pp.  314-317. 

37.  ObiervatioM  on  Ihe  ch^uscters  aoil  intimate  Mruclur^  of  the  odoHrr 
elands  of  the  Invertebnfa.     Proc.  Acad.  Nat.  Sci.  Phila.  IV.  1848-49,  pp.  ! 
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Sci.  PhiU.  IV,  I848-4S.  pp.  249-250. 

39.  On  the  imimate  striiciure  and  iiL< 
Jouro.  Med.  Sci.  XVII,  1849,  pp.  377-2 
1S8. 

4  0.  On  the  development  of  Ihe  Purkinjean  corpuscle  in  bone.  Ann.  Nat.  Hial 
IX.  1849,  pp.  74-73. 

41.  On  the  arrangement  of  Ihe  areolar  sheith  of  muscular  fascicule,  and  its  re 
linti  to  the  tendon.    Aon.  Nat.  Hi>t.  IV,  1S19,  pp.  IfiS-150. 

42.  Iniemal  anatomy  of  Corydklus  cornotna,  in  its  three  M 
J848.      Boston.  Mem.  Amer.  Acad.  IV.  1849,  pp-  IB2-168. 

4'i.  Dcscripiions  (aecompanic'l  by  dr.iwiiias!  nf  nf*  genera  and  species  Ento- 
ph)ia.     Proc.  Acid.  Nat.  Sci.  I-hili.  1849,  pp.  249-25(1. 

44.  Niilice  of  certain  peculiar  bodic'^  observed  in  the  human  subject.  Amer. 
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HEW  AMEBICAH  MTX0MTCETE8. 
GEO.  A.  REX,  M.  D. 

Phjiamm  nuoleatam. 

Sporangia  exactly  spherical,  about  '5  mm.  in  diameter,  stipitate, 
erect  or  slightly  nodding ;  wall  of  sporangium  membranaceous,  rup- 
turing irregularly,  generally  thickly  studded  with  rounded,  white 
lime  granules. 

Stipes  from  1  to  1*5  mm.  in  height,  subulate,  yellowish- white,  lon- 
gitudinally rugose.  Columella  wanting  ;  capillitium  composed  of  a 
very  closely  meshed  net  of  delicate  snow-white  tubules  with  minute 
round  or  rounded  white  granules  of  lime  at  the  intersections.  In 
the  center  of  the  capillitium-  net,  there  is  usually  a  conspicuous  mass 
of  lime  generally  forming  a  shining  white  ball,  not  continuous  with 
the  stipe,  although  sometimes  having  a  prolongation  downward 
toward  it,  this  ball  being  rarely  supplanted  by  a  closely  com- 
pacted mass  of  irregular  lime  granules  holding  the  same  relative 
position.  Spores  6-7  //.  in  diam.,  brown  violet  in  color ;  epispores 
delicately  spinulose,  although  apparently  smooth  when  examined 
under  medium  power  lenses. 

Fairmount  Park,  Philadelphia. 

This  species  most  nearly  resembles  in  appearance  and  habit  of 
growth  Phys,  Petersii  B.  &  C.  var.  Farlowi  Rost.,  but  may  be  dis- 
tinguished from  it  by  the  absence  of  a  columella,  by  the  central  ball 
of  lime  and  the  very  small  rounded  lime  granules  in  the  mei«hcs  of 
the  capillitium.  Exceptionally  the  lime  granules  of  the  sporangium 
wall  are  sparse  or  absent  entirely,  in  which  case  the  wall  has  a  sil- 
very or  coppery  metallic  lustre. 

FhyiaruiD  penetrale. 

Sporangia  erect,  stipitate,  generally  ellipsoidal  or  pyriform,  rarely 
globose,  from '3  X*5  mm.  to  '5X'7  mm.  in  diameter.  Sporangium  walls 
membranaceous,  semi  transparent,  studded  sparsely  with  rounded, 
pale  yellow  or  yellow-gray  lime  granules,  rupturing  to  the  base  into 
from  two  to  four  segments.  Stipes  very  variable,  from  '5  to  2  mm. 
in  height,  slender,  subulate,  longitudinally  rugose,  flattened  laterally 
toward  the  base,  translucent,  dull  red  or  golden  red  in  color. 

Columella  formed  by  a  continuation  of  the  stipe  penetrating  the 
sporangium  to  about  four-fiUhs  its  height,  reddish-yellow  in  color, 
slender,  tapering  to  a  wedge-shaped  end.    Capillitium  composed  of 
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a  closely  and  irregularly  ruesiieil  reticulntiou  of  delicate  white  tuV 
ules  with  a  variable  number  of  obtuae  angled  or  irregularly  rouuded, 
pale- yellow  granules  of  lime  at  the  intersections.     Spores  6-6'5  ;'. 
ill  diameter,  brown  in  mass,  delicately  spinulose,  atlhough  appAr<^ 
ently  smootli  under  lenses  of  medium  power. 

Fainiiount  Park,  Pliila..  Adirondack  Mts.,  N.  Y..  White  Mt^ 
N.  H.,  Rangeley,  Maine  and  Ohio  (A.  P.  Morgan), 

The  leading  characteristic  of  this  species  is  lis  columella,  which  nfl 
longer  than  that  of  any  described  Phj/tarran.  It  is  a  true  columeUiJI 
and  not  a  mere  aggregation  or  columella-like  mass  of  lime  grauulei| 
such  as  n]ay  be  found  in  many  species  of  Phymrum. 
CbondiiodermR  Kcnlefttam. 

Sporajigia  sessile,  lenticular  or  hemispherical,  flattened  aboTt 
and  concave,  sometimes  umbilicate,  below.  Walls  of  sporangi* 
double,  separated  by  a  well  marked  interspace ;  external  wall  duek^ 
or  yellowish -white,  papyraceous,  wrinkled  when  dry,  ultimatel]^ 
cracking  and  rupturing  irregularly ;  internal  wall  thin,  membrooK] 
ceoua,  semi-transparent,  grayish,  rarely  iridescent. 

Columella  irregular,  sometimes  small  and  hardly  evident ;  uppc 
surface  rugose  with  ridges  or  thickenings,  the  edges  of  which  briaUi 
with  well  marked  spine-like  processes. 

Colimiella  and  inner   surface  of  base  of  sporangium  uniformly 
nut  brown  in  color.      Capillitiuni  pure  white,  scanty,  composed  of 
threads  attached  to  the  spines  of 
lite  manner,  and  radiating  thence 


I  diameter,  spinulosc  under  medium 


simple,  sparsely  branched 
the  columella  in  a  slightly  fasc 
to  the  inner  wall  of  the  sporanj 

Spores  dark  violet,  12-13  /<. 
powers. 

liar  Harbor,  Me;  Adin.ndack  Mts.,  X.  Y. 

This  species  is  a  true  Diderma  analogous  to   C  dffforme  and  C. 
leM'ireum  but  is  Mifficiently  distinguished  by  its  tough  parchment- 
like  external  wall  and  its  spiuo.se  columella. 
Stemonitis  Wsbberi, 

S|ii)iaiigia  gregarious,  standing  on  a  conmion  hypothallua,  erect, 
stipitale,  more  or  less  cylindrical,  obtuse,  sometimes  slightly  clavate, 
irved  at  the  a|)ex,  10-12  nun.  in  height  including 


supe: 


les  black,  shining,  about  2  mm.  high.     Columella  central,  i 
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Gapillitium  composed  o^  widely  separated  radial  threads  of  a  browD 
violet  color,  originating  by  triangular  plasmodic  expansions  at  the 
point  of  attachment  to  the  columella,  connecting  with  each  other  by 
lateral  branches  given  off  close  to  the  columella,  oiten  forming  a 
second  series  of  expansions  at  the  junctions,  then  running  to  the  sur- 
face where  they  branch  and  form  a  delicate  surface  net-work  of  a 
pale  brown  color  with  large  irregularly  oblong  meshes,  varying  from 
40  to  160  /x.  in  length.  Terminal  and  recurved  portion  of  surface 
net-work,  frequently  composed  of  thickened  threads  which  unite 
with  the  terminal  branches  of  the  columella  forming  an  irregular 
plexus. 

Spores  7-8  //.  in  diameter,  ferruginous  color  in  mass,  with  thick, 
delicately  spinulose  epispores  which  are  apparently  smooth  under 
lenses  of  medium  power. 

Manhattan,  Kansas,  H.  J.  Webber. 

This  is  a  well  marked  species  with  distinctive  characters.  The 
meshes  of  the  surface  net- work  are  larger  than  those  of  any  species 
yet  described.  It  is  still  further  distinguished  from  Stemonitis 
9plendeii8  Rost.  or  any  allied  species  by  its  ferruginous  colored 
spores  and  pale,  delicate  surface  capillitium. 

Stemonitii  Virginieniii. 

Sporangia  erect,  stipitate,  gregarious,  growing  on  a  common 
hypothallus,  usually  found  in  small  isolated  clusters,  occasionally, 
however,  in  continuous  masses,  from  3-3*5  mm.  in  height,  including 
stipes,  about  *5  mm.  in  width,  cylindrical  or  elongated  ovate,  rounded' 
at  apex  or  terminating  in  a  short  blunt  point,  and  often  umbilicate 
at  the  base. 

Stipes  averaging  1*3  mm.  in  length,  black  and  shining.  Colu- 
mella central,  running  to  the  apex  where  it  joins  the  capillitium  by 
several  terminal  branches. 

Capillitium  composed  of  an  intricate  net-work  of  numerous  slen- 
der, dark  brown,  flexuous  threads  orginating  in  the  columella  and 
joined  together  by  numerous  arcuate  lateral  branches,  terminating 
in  a  surface  net  parallel  to  the  walls  of  the  sporangium  ;  meshes  of 
the  surface  net  irregular  in  shape,  6-12  //.  in  diameter,  often  evanes- 
cent in  the  upper  part  of  the  sporangium,  breaking  away  by  the 
dispersion  of  the  spores.  Spores  umber  brown  in  mass,  5*5  to  ^'b  fi, 
in  diameter,  epispores  conspicuously  reticulated  with  about  10-12 
reticulations  to  the  hemisphere. 

Allegheny  Mts.,  Virginia. 
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ThU  Species  resembles  in  its  general  appearance,  ComalrUhm§ 
lyphina  Roth.  The  threads  composing  the  meshesof  the  suHkcie  n 
often  have  dark  bulbous  thickenings  of  about  twice  their  usutl] 
diameter,  occurring  irregularly  in  their  course  or  at  their  interaeo-'l 
tions.  The  spores  are  beautifully  and  clearly  sculptured  with  dec^'l 
reticulations,  which  can  be  determined  readily  witb  a  Ions  of  mediii 
power.  The  species  may  bo  distinguisbed  from  S.  dietyonporit.  by  I 
its  more  strongly  marked  spore,  the  smaller  size  of  its  sjioraiigia  and  \ 
its  comatricha-like  habit  of  growth. 
Btamoiiittt  niffratesDi. 

Sporangia  gregarious,  standing  on  a  common  hypotballue,  ereirt,  I 
more  or  less  cylindrical,  entire  height  with  stipe  about  4  mm. 

Stipes  '5  mm.  long,  black. 

Columella  central,  running  to  a[)es  of  sporangium,  thensubdivid- J 
iiig  into  several  branches,  Capillitium,  violet  black  in  the  cenler,'! 
arcuate,  flexuous,  forming  a  loose  meshed  central  reticulation  wbid 
becomes  dark  violet  as  it  nearsthe  surface.  Surface  net-work,  com^l 
plete  and  characteristic  of  the  genus  only  on  the  lower  third  of  the  J 
sporangium,  being  usually  irregular  in  the  middle  portion  ond'^ 
evanescent  or  falling  away  with  the  spores  toward  the  apex.  Whes'l 
perfect,  the  meshes  of  the  surface  net  vary  from  12-20  ,".  in  diai 

Spore   8  1  ameter,  nearly  black  in  mass,  deep  blackish  violet 

singl  de  a  n  oscope.  Epis[>ores  thick,  sharply  and  promi- 
nentl      j       lose       i  a  (juite  nio<lerute  amplification. 

Fa  rn        t  1    rk  Philadelphia. 

Tl       le    e  oleworthy  for  its  comparatively  short  stipes,  its 

verv  [  nnlo-e  po  cs  and  its  black  or  nearly  black  color,  the  slight 
violet  tint  being  only  apparent  on  close  ins])ection,  esijecially  in 
fresh,  nioi>t  specimens.  It  is  a  s])ecies  which  ilhi-itrateB  the  difficulty 
of  dctenuinatioii  in  a  csu-e  where  the  diagnostic  characters  of  two 
ailjoiiiing  genera  apparently  blend  together.  Although  characters 
of  both  SirmonitU  and  Comiilrirhu  are  to  be  found  in  it,  yet  those 
i>f  the  former  genus  seem  topredoniiiinte  and  the  species  is,  therefore. 
ivt  reibrrcd.  Such  borderland  s|)ecies  as  this  and  Comatricha  aiib- 
ni-^pildsa  Pk.,  seem  to  point  to  the  necessity  for  a  revision  of  the 
boundary  lines  between  the  two  genera,  which,  in  these  examples, 
iire  practically  nnrniwed  down  to  the  quesliim  of  the  degree  of  the 
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Comatriolia  irregularii. 

Sporangia  gregarious,  standing  on  a  common  hypotballus,  semi- 
erect,  drooping,  total  height  with  stipes  3*5  to  7  mm.  usually  about 
4  mm.,  very  irregular  and  variable  in  outline  and  size,  either 
irregularly  cylindrical  distorted  by  one  or  more  nodulose  swellings, 
or  irregularly  elongated  conical  or  ovate,  or  cylindrical  and  flattened 
laterally  with  longitudinal  grooves  on  the  flattened  sides,  or  occasion- 
ally regularly  cylindrical. 

Stipes  black,  slender,  usually  equalling  the  length  of  the  sporan- 
gia but  varying  from  one-half  to  twice  their  length. 

Columella  central,  slender,  flexuous,  running  to  the  apex  where  it 
branches  and  joins  the  capillitium.  Capillitium  composed  of  arcuate 
threads  which  radiate  from  the  columella  and  are  joined  together 
forming  a  central  irregular  reticulation  of  large,  coarse  loops  or 
meshes,  at  first  brown,  then  becoming  paler  and  more  slender  as 
they  approach  the  surface,  Anally  forming  an  irregular  exterior 
reticulation  of  delicate,  pure  white  or  colorless  threads  which  ter- 
minate on  the  surface  everywhere  in  free  ends. 

Peripheral  capillitium  very  evanescent. 

Spores  dark  brown  in  mass,  from  7-8  m.  in  diameter.  Epispores 
thick,  warted,  with  dark  rounded  warts. 

Fairmount  Park,  Philadelphia  ;  New  Jersey  (Ellis)  ;  Ohio  (Mor- 
gan). 

Although  this  species  has  the  general  habit  of  growth  of  Stemonitis, 
I  have  not  been  able,  in  any  of  the  specimens  which  I  have  examined, 
to  detect  even  a  fragment  of  the  characteristic  surface  net-work  of 
that  genus. 

The  peripheral  branches  of  the  capillitium  are  pure  white,  giv- 
ing under  a  reflector  a  frosted  or  hoary  appearance  strongly  con- 
trasting with  the  darker  threads  beneath.  They  are  exceedingly 
delicate,  breaking  away  easily  with  the  spores  which  seem  to  have 
more  tendency  to  agglutination  than  those  of  other  species. 

CribrarU  vioUoea. 

Sporangia  stipitate,  erect  or  slightly  nodding,  total  height  with 
stipe  *5  mm.  to  1  mm.,  dark  violet  with  a  metallic  sheen,  ellipsoidal 
or  ovoid,  rarely  globose.  Stipes  '3  to  5  mm.  high,  slender,  subulate, 
longitudinally  rugose,  dark  blackish-violet  becoming  black  at  the 
base. 

Sporangium  wall  formed  of  a  pale  violetmembrane,  thickly  studded 
with  dark  violet  plasmodic  granules,  externally  wrinkled,  entire  for 
26 
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twn-thirds  or  more  of  its  hasal  portion  forming  a  permanent  recept»-  I 
cle,  the  upper  third  being  in  effect  lacei'ated  into  irregularly  shaped « 
fragments,  which  are  joined  by  a  few  simple  threads  forming  a  spam  J 
irregular   net-work.     Exceptionally   the    apical   portion  is  nearly 
entire,  being  simply  perforated  with  three  or  four  oval  or  rounded 
openings. 

Spores  8  /<.  in  diameter,  dark  violet-red  color  in  mass,  but  pale  red  ^ 
under  the  microscope,  epispores  thick,  delicately  but  clearly  warted,ifl 
though  apparently  smooth  under  medium  powers. 

Fairinount  Park,  Philadelphia,  Adirondack  Mts.,  N.  Y.  andj 
Manhattan,  Kansas  (W.  T.  Swingle). 

This  species  originates  from  a  deep  violet-blacb  plasmodium. 
usually  found,  it  is   diminutive,    rivalling    Cribraria  mierotcapia 
B.  A  C.     Its  marked  characters  are  ita  color,  its  projiortioDallyl 
large  receptacle  and  its  large  delicately  spinulose  spores  which  art 
not  exceeded  or  probably  equalled  in  size  by  those  of  any  recorded 
Crihraria. 
Orlbririk  Uaguttaent. 

Sporangia  scattered,  drooping,  spherical  '25  to  '35  mm.  in  diain-  ' 
eter.     Receptacle  abon^one-third  of  the  periphery  of  the  s[>araiigiiim, 
red-hrown,  shining,  niinulelv  striate  with  granular  linps,  serrated 
more  or  less  regularly  about  the  margin. 

Net-work  red-brown,  composed  of  simple  threads  with  polygonal 
knots,  having  usually  five  or  six  angles  and  straight  or  only  slightly 
concave  sides,  forming  more  or  less  triangular  interspaces  at  the  inter- 
sections. (Stipes  about  2-5  to  3  mm.  high,  slender,  subulate,  dark 
red-brown,  somewhat  sinuous  or  wavy,  longitudinally  rugose.  Spores 
when  recent,  dull  red  in  mass,  becoming  paler  in  time,  averaging 
6  ,".  in  diameter. 

Shawangunk  and  Adirondack  Mts.,  N.  Y. 

The  excessive  variability  which  characterises  the  genus  Cribraria 
is  es])ecially  shown  by  the  group  of  species  having  net-works  with 
angular  knots  at  the  intersections.  The  type  species  of  Schrader 
have  served  their  purpose  so  well  for  nearly  a  century  that  all  later 
monographers  have  continued  them  without  ijuestion  and  with  few 
additions  to  their  numbers.  There  is,  however,  in  American  speci- 
mens at  least,  a  steady  and  well  marked  intergradation  lietween  these 
central  types,  evolving  an  infinite  number  of  variations  which  serve 
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There  are  also  many  intermediate  types,  some  of  which  are  quite 
as  constant  and  possess  quite  as  marked  an  individuality  as  the 
Schraderian  types,  which  cannot  legitimately  be  referred  to  them  even 
as  varieties.  The  species  just  described  may  be  cited  as  an  exam- 
ple. I  have  found  specimens  of  it  several  years  apart,  growing  in 
widely  different  habitats  and  yet  the  specific  characters  are  constant 
in  all  cases.  In  its  scattered  and  solitary  growth,  its  tall  slender 
stipes  and  relaxed  habit,  it  resembles  C.  microcarpa,  in  its  net-work 
it  approaches  C  tenella,  and  its  spores  have  the  color  of  the  paler 
forms  of  C.  purpurea. 

With  all  of  these  resemblances,  however,  it  has  a  marked  individ- 
uality. 

Triehia  Andertoni. 

Sporangia  sessile,  closely  aggregated  in  clusters,  globose,  flattened, 
sometimes  a  little  elongated,  usually  *4-*5  mm.  in  diameter.  Walls 
of  sporangia  sometimes  roughened  or  corrugated  showing  under  the 
lens  fine  lines  or  strise  radiating  from  local  centers.  Color  of  the 
unbroken  sporangia  dark  olivaceous. 

Capillitium  composed  of  cylindrical  elaters  of  a  deep  orange  yel- 
low color,  3*75  fi,  in  diameter,  provided  with  four  spirals  winding 
evenly  and  closely,  without  or  with  very  narrow  interspaces. 

Ends  of  elaters  tapering,  18  fi.  long,  the  outer  half  being  smooth 
or  free  from  spirals.  Spores  greenish-yellow  or  olivaceous  11-12  /*. 
in  diameter,  delicately  spinulose,  but  apparently  smooth  under 
medium  power  lenses. 

Sand  Coule^,  Montana,  F.  W.  Anderson. 

This  Triehia  presents  a  strong  contrast  between  its  olivaceous 
spores  and  its  deep  orange  capillitium.  It  differs  from  the  Triehia 
ckrysosperma  group  of  sessile  aggregate  Trichias,  in  the  absence  of 
interspiral  or  longitudinal  filaments. 

HtmUrojrria  obieura. 

Sporangia  sessile,  scattered,  globose,  or  elongated  globose  slightly 
carved,  dusky  or  brownish-red  in  color,  inconspicuous,  *4  to  1  mm.  in 
length  by  about  *4  mm.  in  width. 

Capillitium  of  a  dull  brick  red  color,  composed  of  a  sparingly 
branched,  loose  meshed  net-work  with  few  or  no  free  ends.  Tubes 
of  capillitium  slender,  uniform,  without  expansions,  2*5  mm.  in  diam- 
eter, provided  with  seven  or  eight  spirals  winding  evenly  with  nar- 
row interspaces,  faint  and  inconspicuous  under  medium  power  lenses. 
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of  a  pale  lemon-yellow  j 


8pores  10-10.5  /j.  delicately  wartecl  i 
color. 

Unnd  Coulee,  Muatana,  F.  W.  Anderson. 

The  noteworthy  features  in  thia  HemiaTcyria  are  the  slender  and  I 
faintly  marked  capillitiiim  and  the  strong  contrast  in  color,  as  in  J 
tiie  pre«ding  species,  between  the  spores  and  capillitiiim. 
Hemi>royri>  longiflla. 

Sporangia  siinpie,  stipitnte,  erect,  golden-yellow  in  color,  globosa-  I 
turbinate  or  pyriforni,  rupturing  irregularly  at  the  top  leaving  ft  I 
short  funnel-shaped  receptacle.  Sporangium  wall  thin,  t^BDslucen^  I 
shining.  Height  of  sporangium,  including  stipe,  averaging  1"8  ( 
mm.  Stipes  dark  red-bro.wn,  longitudinally  rugose.  Capillitium  I 
composed  usually  of  single  long  threads,  not  branched  or  verf  i 
sparingly  branched.  These  threads  are  doubled  in  their  course  into  I 
a  succession  of  loops  which  are  usually  twisted  upon  theniselve*,  the  \ 
whole  expanding  upon  the  rupture  of  the  sporangium  wall  ini 
elongated  tangled  mass. 

Tubes  of  capillitium  3*5-4  /i.  in  diameter,  provided  uauolly  %vith  1 
four  spirals  sparselyspinulose  witbshort,sharp9pines,windingeveuly  ^ 
and  regularly  and  separated  by  wide  interspaces  two  or  three  times 
their   width  ;  adjoining  spirals  connected   by  conspicuous  lougitu- 
dinal  I)  laments. 

Capillitium  and  spores  concolorous,  being  orange-yellow  In  mass. 

Spores  delicately  warted,  9-10  ,'i.  in  diameter. 

Fiiirmount  Park,  Philadelphia. 

Externally  this  species  resembles  Hemiarcyria  clavata  Pers,  and 
has  probably  often  been  mistaken  for  it.  The  capillitium,  however, 
in  its  structural  details  and  habit  of  growth  is  widely  different.  The 
partial  untwisting  of  the  loops  of  the  capillitium  by  drying,  after 
the  rupture  of  the  sporangium,  causes  it  to  be  projected  and  elon- 
gated, sometimes  two  or  three  times  the  length  of  the  sporangium. 
Ill  this  particular  it  reaembies  Hemiarcyria  riibiformU,  but  the  mass 
of  capillitium  h  not  nearly  so  dense. 
Hemiaroyria  Tarneyi, 

S|K)rangia  stipitate,  erect,  elongated  ovate,  about  1  mm.  high 
including  stipes.  Sporangium  wall  evanescent  above,  breaking 
away  at  maturity  leaving  a  shallow  cup-like  receptacle  at  the  base. 

Stipe."  short,  ■!?  mm.  or  less  in  height,  dull  brown.     Capillitium 
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iDg  a  closely  meshed  reticulation,  having  numerous  short,  slightly 
clavate  free  ends  which  proceed  from  the  peripheral  meshes. 

Tubes  of  capillitium  3'2-3*5  /i.  wide,  provided  with  seven  or  eight 
spirals  winding  unevenly  with  interspaces  averaging  the  width  of  a 
spiral.    The  free  ends  and  the  external  loops  of  the  capillitium  from 
which   they   proceed,  spinulose  with  short,  blunt  spines  attached  • 
to[the  spirals.     Spores  6*25  /i.  in  diameter,  pale,  smooth. 

Kansas,  Miss  May  Varney  (com.  W.  T.  Swingle). 

This  species  must  be  referred  to  the  comprehensive  genus  Hemiar- 
eyria  by  reason  of  the  spiral  structure  of  its  capillitium  ;  in  all  other 
respects,  it  resembles  the  genus  Arcyria  and  would  unhesitatingly  be 
referred  to  it,  without  a  microscopic  examination  of  the  threads. 
The  habit  of  growth  of  the  sporangium  with  its  evanescent  upper 
wall  and  permanent  saucer-like  base,  the  close  mesh  of  the  capilli- 
tium net,  and  the  small,  smboth,  thin  walled  spores  are  all  charac- 
teristic of  the  genus  Areyria. 

Together  with  the  neighboring  American  species  Hemiarcyria 
sHpata  Swz.  which  has  an  analogous  structure,  it  properly  forms  a 
separate  subsection  of  the  genus. 

DIANEMA  Nov.  Gen. 

Sporangia  simple  or  plasmodiocarpous  with  membranaceous  non- 
calcareous  walls. 

Capillitium  composed  of  threads  without  characteristic  thicken- 
ings, running  entirely  across  the  sporangium,  attached  both  to  the 
base  and  to  the  opposite  wall,  and  not  joined  together  to  form  a 
net-work. 

Dianema  Harveyi. 

Sporangia  sessile,  generally  rounded  or  cushion-shaped,  flattened 
above, averaging  about  1  mm.iudiameter,'35mm.in  height,  sometimes 
elongated  and  bent  into  an  irregular  horse-shoe-shape,  color  gold 
bronze,  with  a  metallic  lustre.  Sporangium  walls  membranaceous, 
thin,  translucent,  containing  no  trace  of  lime,  rupturing  irregularly. 

Capillitium  and  spores  concolorous,  being  brownish-yellow  in  mass. 

Capillitium  composed  of  numerous  slender  threads  from  1*5  to  2  ^i. 
in  diameter,  not  connected  with  each  other,  simple,  without  free 
branches  but  often  forked  two  or  three  times  near  their  origin  or  in- 
sertion, nearly  parallel,  taut,  running  from  base  to  the  top  of  the 
sporangium.     Spores  8  /i.  in  diameter,  pale  yellow  under  a  micro- 
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scope,  delicately  spinulose,  but  appaxeutly  sniooth  under  mi 
power  lenses. 

Orono,  Maine,  F.  L.  Harvey. 

This  is  in  some  respects  an  anomalous  genus  which  it  is  difficult  J 
to  classify  satisfactorily.  In  the  struetural  relation  of  the  capilU--! 
tium  to  the  sporangium  walls,  it  is  analogous  to  the  sessile  species  of  1 
the  Didymiaceie,  but  it  lacks  Lbe  violaceous  colored  spores  and  ifae  f 
calcareous  external  nails  characteristic  of  that  family. 

It  is  most  nearly  allied  to  the  Ferichienaceffi  by  reason   of  the   I 
color  of  its  spores  and  its  simple  unmarked  cupillitium,  but  cannt 
correctly  be  classified  with  that  family,  at  least  in  the  classiiicatio 
of  recent  monographers  without  some  modification  of  their  definition   i 
of  the  family  limitations. 

At  present  it  stands  ae  a  single  representative  of  a  new  and  Eep>  I 
arate  family  adjoining  the  Perichsenaceie  in  the  order  Calonemee  J 
Rost. 

It  has  been  deeme<l  ndvisnble  in  the  present  paper,  to  specify  tip-  J 
]irosimately  the  amplification  used  in  the  foregoing  descriptions  off 
the  sculpturing  of  the  spores  and  capillitium  of  the  species  repny<'T 
sented,  iu  order  to  prevent  errors  in  determination. 

By  medium  power  lenses,  therefore,  such  lenses  are  meant  as  the 
one^quarter  or  one-fifth  inch  objectives  in  common  use,  which  will 
give  an  amplification  with  a  one  inch  ocular,  of  from  400  to  500  dia- 
meters. 
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July  7. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twenty-five  persons  present. 

The  death  of  Richard  M.  Schomburg,  a  correspondent,  March 
24, 1891,  was  announced. 


July  14. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Twenty-two  persons  present. 


July  21. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Sixteen  persons  present. 

A  paper  entitled  **  The  Bummer  Birds  of  Harvey's  Lake,  Luzerne 
Co.,  Penna.,  with  remarks  on  the  Faunal  Position  of  the  Region," 
by  Witmer  Stone,  was  presented  for  publication. 


July  28. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Thirteen  persons  present 

John  L.  Kinsey  and  Charles  W.  Dulles,  M.  D.  were  elected 
members. 

The  following  was  ordered  to  be  printed : — 
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DE8CBIFTI0K  OF  A  NEW  SPECIES  OF  V&HPTSOPS. 
BY  HARRISON  Al.I.KS,  M.  Ti. 
Vftmpyiopi  larhinm.  i[i.  dof, 

HorizontuI  jiortion  of  nuse-leaf  free-projecting  ;  u|>per  lip  crossed 
by  »  row  of  small  wnrts.  Outer  margin  of  the  tragus  scnrcely  ser- 
rate and  bears  a  siogle  tootli  at  the  upper  border  of  the  well-defined 
notch.  Tiie  tip  scarcely  acuminate.  Tlieauricl&moderntelyeloiigatA, 
shorter  thHiijthe  head,  external  basal  lobe  rounded  with  a  sharplj'  J 
inverted  border  anteriorly. 

Fur  dark  brown  above,  lighter  shade  of  brown  beneath.  ThoJ 
dorsal  asiiect  of  forearm  covered  with  short  hair.  Two  lateral  wliits  1 
head  stripes  arc  present.  A  faint  median  uapal  white  stri|>e  is  dis- J 
ceruible  which  disappears  between  the  shoulders,  and  a  trace  onl^-^ 
again  seen  for  a  short  distance  farther  down.  Tnterfemoral  meiO'J 
brane  excised  on  a  level  with  the  distal  third  of  the  tibia.  Back  ofM 
thigh,  and  log  hairy;  a  thin  sparse  growth  seen  on  the  dorsum  ofj 
the  interfenioral  membrane.  The  first  phalanx  of  the  third  digitf 
over  one-half  the  length  of  the  second  ;  the  third  phalanx  twice  tfaoV 
length  of  the  second.     In  other  respects  as  in  V.  Imeaiitt. 

The  manal  formula'  is  as  follows: 

1st  intcr.*piu«,  3mm,,  2nd  interspace,  17  ram.,  3rd  interspace, 
2Ti  njm.     Difference  between  2n(l  and  3rd,  8  mm.     Forearm,  37  mm. 

Skull  22  ram.  long ;  greatest  breadth  (bi-nnricnlar),  10!  mm. ;  least 
rtiiltb  (^at.]>riience|)balon),  6  mm.  Mcsoptcrygoid  fossa  narrow,  acu- 
niiiiiiie  ;  ]«eryt,vii(l  produced  in  a  distinct  .«pine  ;  angular  process  of 
ihe  mandible  practically  nil,  jioslerior  border  of  the  coronoid  pro- 


1  1  [)[oiio-eil  iht  icrm  maiial  1 

imiib   for  ihe   vridllis  of  tlic   spaces  bclween 

llic  iiielac-irirtl  boiiw  .it  ilie  distal  e 

mis  wlicii  llic  wine  '^  fnlcndtd— as  coni[>ared 

«ilh   li.e   knelh   of  Ihc  forcnmi— 

1  l&HI.      (See   IVoc,  .Xmci.   Philosoph.  Soc. 

XNvii,j3„.  2;!rd.)      Tliis  fninuib  h 

5  lieci  foumi  1-y  me  lo  ht  of  value  in   dUiin- 

giiisliiiia  >[iecie-  in  a  i;roii|i  in  whic 

1  many  n(  ilic  licM  diiracter*  are  nm  found  on 

tlie  [jeiii>licry.      It  has  Iwfri  •^iiRqes 

cd  to  tnL-  llial  tliis   leiin  should   be  "  manual  " 

iii>icad  <A  ■•  m.iiial,"      1  aviiidcd  ili 

icim   '-mai<ii;il"    since   the  sii^uiHcance   uni- 

fnrnily   aliaclird   n.   llii,  .idjcaive 

fodiad  in  my  judnmcnt  its  em])loyment  in  this 

rt'W  cirimeciion,  ami  iliat  li  ivas  |ie 

nii.-il/e  to  slijihily  nioiUfy  ihe  ^pcllinR  of  fhe 

word.      If.  iHWL-vi-r.  sucli  a  mui,^ 

>e  found  i.ia.imis^ilik  the  iiord  '■  pleral "  may 
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Teeth,  The  maxillary  incisors  much  smaller  than  in  F.  linentua, 
without  notch  on  cutting  edge,  converging  but  not  touching ;  the 
interval  between  them  equalling  that  between  the  rudimental  lateral 
incisor  and  the  canine.  First  premolar  not  touching  second  pre- 
molar, compressed  from  before  backward.  Second  premolar  with 
well  defined  denticle  on  posterior  border.  Canine  with  a  narrow 
groove  on  posterior  surface  just  outside  axis  of  tooth-row ;  first  molar 
smaller  than  second  ;  no  disposition  for  basis  of  paracone  and  meta- 
cone  to  join  protocone,  but  the  grinding  surface  is  broad  and  simple ; 
protocone  and  hypocone  are  rudimental,  scarcely  raised  above  the 
gum.  The  paracone  sending  caliciform  lines  about  the  base  of  the 
metacone  limb  and  partially  enclosing  it.  The  characters  of  the 
second  molar  quite  as  first.  The  third  molar  in  tooth  row,  and  about 
one-fourth  the  size  of  the  second  molar, — rudiments  of  protocone, 
paracone  and  metacone  being  discernible. 

The  mandibular  incisors  with  intervals  between  the  teeth  and 
between  third  tooth  and  canine.  The  canine  and  premolar  much 
as  in  F.  lineatus ;  the  posterior  border  of  the  paracone  of  the  second 
premolar  is  distinguished  by  being  crenulated.  The  canine  as  high 
as  the  second  premolar.  The  molars  are  more  rudimental  than 
those  of  F.  lifieatus.  The  last  molar  is  not  acuminate  as  in  this 
species,  but  is  flat  and,  relatively  to  the  size  of  the  second  molar,  is 
much  larger,  being  indeed  one -third  the  size  of  the  second  and  rela- 
tively larger  than  in  F.  lineatus.  The  molar  teeth  throughout  with 
disposition  to  marginal  cusps, — the  grinding  surface  being  smooth 
and  concave. 

Measurements. 

MM. 

Head  and  body  (from  crown  of  head  to  base  of  tail),  43  J 

Length  of  arm,  21 

Length  of  forearm,  37 

First  diffit     I    Length  of  first  metacarpal  bone,  3 

I    Length  of  first  phalanx,  5 

Recond  diint  I    -^"S^^  ^^  second  metacarpal  bone,  28 

I    Length  of  first  phalanx,  Si 

(    Length  of  third  metacarpal  bone,  37 

mi.-  J  j«  •.     )    Length  of  first  phalanx,  13 

Third  digit    i    t     t*i     ^         !^    k  i  oi 

°  Length  ot  second  phalanx,  21 

Length  of  third  phalanx,  lOi 


[ 


r   Length  of  fourth  metacarpal  bone,  35 

Foiirtb  digit-     I-ength  of  first  phalanx,  11 

C    Length  of  second  phalanx,  13 

r    Length  of  fifth  metacarpal  bun«,  36 

Fifth  digit     ]    Length  of  fir^t  phalanx,  8 

(    Length  of  second  phalanx,  11 

Length  of  head,  14 

Height  of  ear,  13 

Height  of  tragus,  5 

Length  of  thigh,  10 

Length  oflibia,  13 

Length  of  foot,  10 

One  adult  female  (gravid)  in  alcohol.  Miis.  Comp.  Zool.  Cam- 
bridge, Mass.     Habitat  Braxil.     Collected  by  Tbayer  expedition. 

I  am  indebted  to  Prof.  Alexander  Agaesiz  for  the  opportunity  of 
studying  this  form. 

V.  zarhimu  agrees  with  J'.  vittaUu,  V.  in/iuciia,  and  V.  lineatus 
in  the  poeseasion  of  three  molars  in  the  upper  jaw,  but  is  smaller 
than  any  of  the^  species,  since  the  forearm  is  hut  35  mm.  long  and 
the  distance  from  the  front  of  the  canine  to  the  back  of  the  second 
molar  is  but  7  mm.  It  resembles  V.  infutcus  in  the  indistinct  dor- 
sal striiw  but  is  distinguished  therefrom  by  the  presence  of  well 
defined  facial  stripes.  In  the  rudimental  angular  process  of  the 
lower  jaw  and  the  long  pointed  mesopterygoid  fossa,  V.  zarhinut  i^ 
readily  distinguished  from  Y.  lineatm  the  only  other  species  vhich  I 
have  examined.  In  none  of  the  species,  even  including  the  aberrant 
V.  earrneiolae  Thomas,  are  the  incisor  teeth  as  wide  apart  as  in  V. 
zarhiwu  and  in  this  respect  it  recalls  the  species  of  Chiroderma. 

The  rudimental  condition  of  the  angular  process  of  the  mandible 
if  found  to  be  a  constant  character  in  all  the  species  of  Yamp^opa 
will  serve  to  distinguish  this  genus  from  its  ally  Chiroderma  in  which 
the  process  examined  is  of  immense  size,  quite  as  large,  indeed,  as  in 
Brackyphylla. 

Remarks  on  Vampyrops  linenttis.  The  only  other  species  of  the  genus 
with  which  I  am  familiar  is  V.  liiiealus.  In  this  form  the  nose-leaf 
is  not  free  and  projecting  at  the  horizontal  jwrtion;  the  auricle  is 
more  deeply  emarpinate  than  in  V.  iarhimn  and  is  without  the 
incurvation  of  the  anterior  part  of  the  basal  lobe.  The  tragus  is 
more  distinctly  crenulate  and  has  a  much  smaller  basal  notch.     The 
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notch  in  the  interfemoral  membrane  is  on  a  line  with  the  proximal 
third  of  the  femur. 

The  manal  formula  is  widely  different.    It  is  as  follows : 

2nd  interspace,  5  mm.,  3rd  interspace,  20  mm.,  4th  interspace, 
36  mm.    Difference  between  3rd  and  4th,  16  mm.   Forearm,  48  mm. 

Skull.  The  greatest  length,  25  mm. ;  greatest  width,  10  mm. ; 
least  width,  6}  mm. ;  distance  from  front  of  maxillary  canine  to 
posterior  border  of  second  molar,  9  mm. ;  angular  process  much 
larger  than  in  F.  zarhinua,  but  smaller  than  in  any  other  stenoder- 
matous  genus  examined.'  Mesopterygoid  fossa  broad,  rounded  at 
anterior  end ;  pterygoid  not  produced;  posterior  border  of  coronoid 
process  not  concave. 

The  following  embrace  the  more  important  measurements  of  V. 
lineattu: 

InM* 

Head  and  body  (from  crown  of  head  to  base  of  tail),  57 

Length  of  forearm,  48 

r  Length  of  first  phalanx,  18 

Third  digit   <    Length  of  second  phalanx,  23 

C  Length  of  third  phalanx,  15 

Fourth  digit  j    Length  of  first  phalanx,  13  J 

I   Length  of  second  phalanx,  16 

Fifth  dint     I    Length  of  first  phalanx,  19  i 

1   Length  of  second  phalanx,  12 

Length  of  head,  27 

Height  of  ear,  17 

Height  of  tragus, 

Length  of  thigh,  15 

Length  of  tibia,  17 

Length  of  foot,  10 

Teeth  of  V.  lineutus.  Incisor  teeth  with  notch  on  cutting  edge  not 
touching  each  other  or  the  canines ;  proportions  much  as  in  F.  tar- 
kintu  but  the  centrals  somewhat  wider  and  larger.  First  premolar 
compressed  from  before  backward,  in  contact  with  oblique  posterior 
border  of  the  canine ;  proportions  as  in  V.zarhinus.  Second  premolar 
with  broad  denticle  on  posterior  border.  Maxillary  molars  with 
markings  about  base  of  metacone  more  distinct  than  in  F.  tarhintu. 
The  palatal  aspect  of  paracone  fretted.  The  first  molar  with  large 
conical  protoconid ;    paraconid  rudimental,  not  difilerentiated  from 

'  This  list  includes  all  the  genera  excepting  Pygodenna,  Ametrida  and  Sten- 
oderma. 
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the  conspicuous  lingunl  cingulum,  a.  sharply  projected  anterior  haad  ' 
lohe  continuous  with  commissure  (overlapping  the  crown  of  the 
second  prtjmolar  in  part)  forms  the  anterior  border  of  the  tooth. 
To  the  outer  side  of  the  lingual  cingulum.  t.  «.,  ou  the  grinding  face 
of  erowu,  are  two  nodules  in  position  of  metaconid ;  hypoconid 
inconspicuous;  enlocouid  conapicnous,  cusp-like  and  joined  by  a 
high  posterior  commissure.  The  second  molar  with  opposed  proto- 
coiiid  and  paracooid  followed  by  a  deep  posterior  prolongation  with 
a  cresent-like  posterior  border  which  is  accentuated  on  lingual  side 
to  form  a  cusp  (entoconid). 

Remarks  on  Chiroderma.  Since  Mr.  Oldtield  Thomas  (Am.  Mf^. 
Nat.  Hist.  Vol.  IV,  1889)  has  claimed  that  Chiroderma  is  not  dis- 
tinct from  Vampyrops,  an  examination  of  the  dentition  of  C.  Sidvini 
was  substituted  with  tlie  following  result:  The  maxillary  incisors 
with  slender  cylindroid  centrals  which  are  four  times  the  length  of 
the  laterals  end  without  notched  free  edges.  Canioes  as  long  as  the 
combined  length  of  the  molars  (measured  from  buccal  aspect)  and 
delicately  fluted  on  the  posterior  surface.  First  premolar  about 
one-fourth  the  size  of  the  second  and  contiguous  with  canine.  An 
interval  is  defined  l>etween  the  premolars ;  the  second  premolar  is 
with  well  developed  basal  cusps  both  anteriorly  and  posteriorly,  but 
is  without  denticle  on  the  posterior  border. 

The  firgt  mol'ir.  The  thickened  conjoined  base  of  the  sectorial 
paraeone  and  metacone  contiguous  witli  the  hjise  of  the  protocone 
on  the  grinding  surface  of  the  tooth  ;  no  basal  development  in  meta- 
cone  such  as  is  seen  in  Vainpyropg ;  liypocoiie  reduced  to  a  depressed 
rudiment  ivitliout  cusp.  Protocone  robust,  cuspidate,  twice  the 
Vtimpijrops. 

The  base  of  the  jKiracoiie  and  nietacone  not 
conjoiiieil  or  touching  the  ba-c  of  the  protocone;  hypocone  absent; 
iir-t  111  uulihular  premolar  rudimcntal,  flit  scarcely  raised  above  the 
gum  Uw.,  touching  ciinme  but  not  second  premolar.  The  second 
preniohi  long,  promnient,  almost  as  high  as  the  canine, — a  sharp 
ledge  like  cnigulum  at  base  nnteriorlj  Panicoriid  large,  trenchant 
and  decpiv  fluted  on  anterior --urface ,  hypoconid  much  lower  than 
it  but  also  trenchant.  The  rest  of  the  tooth  broad,  low,  fiat,  without 
raised  border  in  region  of  the  entoconid. 

Last  molar  with  protoconid  larger  than  the  parnconid.  A  com- 
missure extends  from  the  protoconid  to  he  continuous  with  the  lin- 


height  of  the  ss 
The  gcrond  » 
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conid  simple  but  well  defined,  conoidal ;  entoconid  well  developed. 
An  unnamed  nodule  on  posterior  border  of  the  tooth  at  the  buccal 
side  of  the  entoconid. 

The  molars  throughout  with  cusps  directly  on  the  grinding  surface, 
i.  e„  not  confined  to  the  margins.  The  cranium  is  in  like  manner 
distinct  from  Vampyrops  in  the  great  size  of  the  angular  process  of 
the  mandible. 

In  my  judgment  difierences  from  Vampyrops  of  the  kind  denoted 
in  the  above  description  are  sufiScient  to  separate  Chiroderma  from 
other  Sternoderms,  until  the  shapes  of  the  molar  teeth  shall  be 
shown  to  have  less  taxonomic  value  in  this  group  than  in  others  of 
the  order.  The  disposition  to  dorsal  elongation  of  the  anterior 
nasal  aperture  is  a  feature  so  unusual  that  it  should  have  also 
weight  in  distinguishing  Chiroderma  even  after  acknowledging  that 
the  cleft  disappears  in  old  individuals. 


ICEEDINIW  OF  THE  A 


August  4. 
Mr.  CiiAs.  Roberts  in  tlie  chair. 
Sixteen  person?  present, 

August  11. 
-.  Cha3.  Morris  in  tlie  chwr. 
Eleven  persons  present. 

August  18. 
Mr.  Cba9.  Morris  in  the  chair. 
Sixteen  jiersons  present. 

AuoUBT  25. 
Mr.  ChA3.  Morris  in  the  chair. 

Seventeen  persons  present. 

Mnllmca  JTom  Naniucket,  Maee. — Mr.  H.  A.,  Pii.sbry  exhibited 
four  trays  and  one  bottle  of  land  and  fresh-water  mollusks  collected 
by  Dr.  Harrison  Allen  in  Nantuclvet,  and  stated  that  with  the  excep- 
tion of  Helir  horlemU  no  land  or  fresh-water  shells  had  heretofore 
been  reported  from  that  island. 

The  species  collected  are  as  follows :  Jielix  horienau,  Zonitet 
(^Hyi/inia)  arboreus,  LivDiaa  columella  var.  and  a  small  species  of 
the  bivalve  PUidntm.  The  two  latter  are  typically  fresb-water  mol- 
lusks.  Helix  hortensis  has  been  lately  regarded  by  some  concholo- 
gists  as  a  native  American,  not  an  importation  from  Europe  as  all 
earlier  stndents  of  our  shells  snp]>osed.  There  is  much  evidence  in 
favor  of  this  view.  Dr.  W.  H.  Dall  in  conversation  with  the  speaker 
has  stated  that  the  shells  have  been  found  in  pre-historie  sheU-heape 
(kitchen-n.iddings)on  the  Maine  coast,  at  considerable  depths.  The 
genitalia  of  specimens  collected  alive  in  Nantucket  by  Dr.  Allen 
seem  to  agree  Tery  closely  with  tiie  figures  of  German  and  English 
specimens  pven  by  Schmidt  and  Ashford.  They  have  the  charac- 
teristic dart-sack,  the  mucus  or  multifid  ;;Iands  composed  of  four 
lonfi  cn'Cic,  etc.     Zoiiites  arboreiis  is  not  diftereiit  from  specimens  of 
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cessively  fragile,  and  are  beautifully  decussated  by  spiral  striae  and 
CTowth-lines,  which  cut  the  surface  into  little  squares.  Whorls  Si, 
length  8*2,  width  4'2  mill. ;  length  of  aperture  5'6,  width  3  mm. ; 
color  light  brown.  It  is  probably  a  local  race,  as  I  have  seen  none 
like  them  from  the  mainland. 

The  Pisidium  is  a  small  form  which  I  have  not  identified  specific- 
ally.   A  specimen  of  Ancylus  found  by  Dr.  Allen  was  lost. 

Oeo  logical  Features  of  the  Meteoric  Iron  Locality  in  Arizona, — 
Dr.  a.  E.  Foote  described  the  remarkable  geological  features  of  the 
locality  where  he  had  found  meteoric  iron  contaming  diamonds,  an 
unreported  communication  on  which  had  been  made  by  Prof  G.  A. 
Koenig  before  the  Academy  at  the  meeting  of  June  23rd,  1891. 

Nearly  all  the  small  meteoric  fragments  were  found  at  a  point 
about  ten  miles  southeast  from  Cafion  Diablo  near  the  base  of  a 
nearlv  circular  elevation  which  strikingly  resembles  an  old  crater 
and  IS  known  locally  as  *'  Crater  Mountain."  He  believed  this  to 
to  be  the  same  as  Sunset  Knoll  figured  on  the  topographical  sheets 
of  the  U.  8.  Geological  Survey.  It  is  185  miles  due  north  from 
Tucson  and  300  miles  west  of  Albuquerque.  The  signet  iron  was 
discovered  about  30  miles  from  Tucson. 

This  elevation,  according  to  the  Survey,  rises  432  feet  above  the 
plain.  Its  center  is  occupied  by  a  cavity  nearly  three-quarters  of  a 
mile  in  diameter,  the  sides  of  which  are  so  steep  that  animals  which 
have  descended  into  it  have  been  unable  to  escape  and  have  left 
their  bleached  bones  at  the  bottom,  which  seemed  to  be  from  fifty  to 
one  hundred  feet  below  the  surrounding  plain.  The  rocks  which 
form  the  rim  of  the  so-called  *'  crater  "  are  sandstone  and  limestone 
and  are  uplifted  on  all  sides  at  an  almost  uniform  angle  of  from 
thirty-five  to  forty  degrees.  A  careful  search,  however,  failed  to 
reveal  any  lava,  obsidian  or  other  volcanic  production. 

Prof,  (jilbert  had  suggested  that  this  so-called  "  crater ''  was  like 
the  depressions  on  the  surface  of  the  moon  produced  by  the  impact 
of  an  enormous  meteoric  mass.  This  view  had  been  supported  by 
other  gentlemen,  one  of  whom  said  that  the  diamonds  at  Kimberly 
probably  came  from  the  decomposition  of  meteorites  that  had  pro- 
duced the  depressions  in  which  the  precious  stones  are  found. 

Hemiarcyria  clavata  Pers. — Dr.  Geo.  H.  Rex  described  the 
structure  of  the  capillitium  of  Hemiarcyria  clavata,  illustrating  his 
remarks  by  a  mounted  slide  under  the  microscope.  As  most  of  the 
descriptions  of  the  Mycetozoa  have  been  drawn  from  examinations 
made  with  objectives  of  moderate  powers,  many  very  interesting  and 
unexpected  results  in  the  study  of  even  familiar  and  well  known 
species  may  be  obtained  by  the  use  of  homogeneous  immersion  or 
other  higher  power  objectives. 

As  an  example  of  one  of  the  surprises  of  this  kind,  the  speaker 
instanced  the  common  Hemiarcyria  clavata  Pers. 
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The  monographer!!  of  the  Mycetozoa  have  described  tlie  capilli- 
tium  of  this  species  as  heing  compoaedof  a  network  of  tubes  haviBg 
five  smooth  spiral  thickeJiings  wound  eveJily  around  them,  at  inter- 
va\i  equal  to  about  three  times  the  width  of  the  spirals.  Th^ 
speaker  had  examined  euecimens  from  many  American  localitiea 
and  found  in  every  case  that  the  spirals  were  uot  atnooth  but  wert 
really  fringed  by  a  single  row  of  upright,  cylindricclavate, 
times  capitate  processes  of  an  exceedingly  transparent,  pla£ 
gtnicture,  which  followed  the  median  line  of  the  spirals  and  pro- 
jected rigidly  from  it. 

These  processes  equal  in  height  the  diameter  of  the  spirals,  and 
are  quite  transparent,  but  can  he  better  seen  hy  aniline  staining. 
They  stand  in  rank  closely  together,  on  some  specimens  being 
distinct  and  separate,  while  on  others  they  are  so  closely  ranged 
that  the  bastf  seem  almost  to  be  joined  together,  the  elevate  or  cap- 
itate ends,  however,  being  distinct.  The  speaker  had  examined 
only  American  specimens  and  therefore  was  uot  pi'epared  to  state 
that  this  peculiarity  of  structure  was  universal. 

This  condition  is  distinct  from  that  existing  in  HemiarcT/ria  Uioe- 
ciirjt/i  Cke.,  a  closely  allied  species  in  which  tlie  few  scattered  spinel 
on  the  spirals  are  very  different  in  size  and  character. 


litiea  ^^ 
pro-  ^^ 
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September  1. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twenty-two  persons  present. 

Leidy  Memorial  Meeting.  Through  an  oversight  a  serious 
omission  occurs  in  the  record  of  the  meeting  held  May  12,  on  the 
occasion  of  the  death  of  Dr.  Joseph  Leidy,  late  President  of  the 
Academy.  The  first  paper  read  was  by  Dr.  William  Hunt,  who 
wrote  of  the  personal  history  and  character  of  the  deceased  Presi- 
dent. The  absence  of  Dr.  Hunt's  name  from  the  list  of  those  who 
read  papers  on  the  occasion  is  the  more  to  be  regretted  as  his  con- 
tribution was  prepared  with  loving  appreciation  and  knowledge  of 
his  life-long  friend. 


September  8. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Seventy-five  persons  present. 

North  Greenland  Expedition.  Preliminary  reports  were  read 
from  Messrs  Peary,  Sharp  and  Heilprin  of  the  operations  of  the 
Expedition  fitted  out  under  the  auspices  of  the  Academy  for  the 
exploration  of  Greenland,  which  sailed  from  Bj'ooklyn,  June  6th, 
at  5  P.  M.  Detailed  accounts  of  the  scientific  observations  made 
during  the  voyage  will  be  published  in  the  Proceedings  of  a  later 
date. 


September  15. 
Rev.  H.  C.  McCooK,  D.  D.,  Vice-President,  in  the  chair. 

Three  hundred  and  ninety-eight  persons  present. 

The  Ornithological  Section  reported  its  organization  with  the  fol- 
lowing ofiicers : — 

Director,  Spencer  F.  Trotter,  M.  D. 
Vice- Directory  George  S.  Morris. 
Recorder,  Samuel  N.  Rhoads. 
Treasurer,  Isaac  C.  Martindale. 
27 
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Secretary,  Cliarles  E,  Rideiiour. 
Corieervntor,  Witmer  Stone. 
The  third  Monday  of  each  month  was  selected  ae  the  time  oF  | 
meeting. 

Prof.  Heili-rin  made  the  first  of  a  series  of  commuai cation 9  a: 
the  phj-giographv  of  Greenland  which  waa  followed  by  nu  exhibi-  I 
tion  by  means  of  lantern  and  screen,  of  photographs  taken  during  J 
the  expedition  by  Dr.  Benjasiis  Sdahp. 


September  22. 
Rev.  Heney  C.  McCook,  D.  D.,  Vice-President,  in  the  cl 
One  hundred  and  eighty-three  peraone  present. 

September  29. 
Mr.  John  H.  Redfiki.d  in  the  chair. 

Seventy-three  persons  present. 

The  death  of  Dr.  John  G.  Lee,  a  member,  September  9,  was 
n  01  meed. 
Messrs  Angelo  Heilprin,  J.  P.  Lesley,  Persifor  Fraser,  Wm.  B. 

Scott  and  Benjamin  Smitii  Lymiin  were  appointed  as  the  Committee 
on  the  Hayden  Memorial  Geological  Award. 

Dr.  Win.  E.  Hughes  and  Dr,  John  MacFarlane  were  elected 
members. 

The  following  were  ordered  to  be  printed  ; — 
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NOTES  OK  SOME  LITTLE  KNOWK  AMEBICAK  FOSSIL  TOBTOISES. 

BY   DR.   G.   BAUR. 
1.     COXPSEMYS  Leidy. 

The  genus  Compsemys  was  established  by  Prof.  Leidy^  in  1856  on 
a  vertebral  and  costal  bone  of  a  tortoise  from  the  Laramie  formation  of 
the  Judith  River.  The  only  character  given  at  that  time,  was :  "  The 
free  surface  of  all  the  bones  is  thickly  studded  with  granular  tu- 
bercles, which  give  to  it  a  shagreened  appearance,  differing  from 
anything  observed  in  recent  turtles."  The  type  of  the  genus  is 
Compsemys  victus  Leidy.  It  was  figured  by  Prof.  Leidy'  three  years 
later,  in  the  Transactions  of  the  American  Philosophical  Society. 
Prof.  Cope*  adopted  this  genus  and  referred  to  it  Emys  obscurus 
Leidy,  published  at  the  same  time  with  Compsemys  victus.  In 
1875  he  added  Compsemys  ogmius  Cope  from  the  Milk  River.* 

In  1876  Prof.  Cope^  established  two  more  species  from  the  Lara- 
mie of  Montana,  under  the  names  of  Compsemys  imhricariuSy  and 
C.  variolosus.  All  the  species  described  to  this  date  were  from 
the  Laramie  Formation.  In  1877  a  new  species  of  Compsemys  was 
described  by  Prof  Cope*  from  the  Jurassic  Beds  of  Colorado,  under 
the  name  of  Compsemys  plicatuliis. 

The  remains  of  this  species  were  found  with  those  of  Dinosaurs 
by  Mr.  C.  W.  Lucas  of  Canyon  City,  Colorado ;  they  represent  the 
oldest  American  tortoise.  The  species  was  based  on  ^'portions  of 
both  carapace  and  plastron  of  several  individuals." 

8o  far  the  genus  Compsemys  was  only  known  from  the  carapace 
and  plastron,  from  which  its  characters  were  taken  ;  '*  tortoises  with 

*  Lcidy,  Joseph.  Notices  of  extinct  Vertcbrata  discovered  by  Dr.  F.  V. 
Hayden,  during  the  expedition  to  the  Sioux  country,  under  the  command  of  Lieut. 
G.  K.  Warren.     Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  185«,  p.  312,  Phila.,  1857. 

'Leidy,  Joseph.  Extinct  Vertebraia  from  the  Judiih  River  and  great  Lignite 
Formations  of  Nebraska.  Trans.  Am.  Philos.  Soc.  1859,  p.  152,  pi.  xi.,  figs.  6, 
6.7. 

*  Cope,  E.  D.  Synopsis  of  the  Extinct  Batrachia  and  Reptilia  of  North 
America.     Trans.  Am.  Philos.  Soc,  vol.  xiv,  Phila.,  1870,  p.  124. 

*  Cope,  E.  D.  The  Vertcbrata  of  the  Cretaceous  Formations  of  the  West. 
Washington,  1875,  p.  Wl. 

*  Cope,  E.  D.  Descriptions  of  some  Vertebrate  Remains  from  the  Fort 
Union  Beds  of  Montana,  Paieontol.  Bulletin,  No.  22,  p.  10  (published  Nov.  13, 
1876),  also  Proc.  Ac.  Nat.  Sci.  Phil.,  1876. 

*  Cope,  E.  D.  On  Reptilian  Remains  from  the  Dakota  Beds  of  Colorado, 
Paleont.  Bulletin,  No.  26  (November  21,  1877),  pp.  195,196,  reprinted  from 
American  Philos.  Soc.  xvii,  1877,  pp,  195, 196. 
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mnrginal  boiiGs  completely  united  with  solid  plastron,  and  the  usual 
dermal  scuta,  and  which  differ  from  Emya  iu  their  Triouyx-lifce 
sculpture."     Cope,  p.  195. 

In  1886,  I  began  my  researches  on  the  Testudinatn;  lately  I 
have  examined  the  collections  of  Ihe  Academy  of  Natural  Sciences  of 
Philadelphia  and  the  SuiithsouiHii  Institution,  containing  the  tyjies 
of  Prof,  Ijeidy  ;  also  the  collection  of  Prof.  Cope  who  permitted  me 
tostudy  his  typesatdiffcrent  timeswith  thegreatestliberality.  The 
result  of  my  examination  is,  that  Compnemi/g  proves  to  be  a 
member  of  the  P leiiros tern i die,  having  the  pelvis  free  from  carap&e« 
and  plastron,  a  complete  meeoplastroii  and  a  continuous  series  of 
neural  bones;  having  also  infra-marginals  and  an  intergular.  The 
extensive  material  of  Compsemya  pliatluliis  Cope,  in  the  Peabody 
Museum  from  the  Jurassic  of  Como,  Wyoming,  the  same  locality 
which  yielded  the  numerous  mammaUand  dinosaurs,  was  esamiued  at 
the  same  time.  CompaemygplicatulngviBa^ouadtohe  a  very  abundant 
form  in  this  horizon  and  it  was  possible  to  study  nearly  all  the  pai^ 
of  the  skeleton.  Of  the  Laramie  forms  nothing  but  the  shell  is 
known  so  far,  and  this  shows  all  the  characters  of  the  Jurassic  form; 
it  is  therefore  impossible,  at  present,  to  separate  the  Laramie  uud 
Jurassic  tortoises  generically  from  each  other.  The  Laramie  form 
verv  often  has  all  the  element-s  of  the  carapace  and  plastron  so 
strotit;]y  iinited,  that  tlie  suturei^,  especially  on  the  jiliistron,  cannot 
be  distinguished.  In  a  slmrt  note  on  the  classification  of  the  Testu- 
dinatu,'  I  have  given  the  princ'i|nil  clmnicters  of  the  i^enernlined 
sub-oifler  Amphiclielvdia,  Lydckker.  •  These  characters  were  gained 
fTOni  the  study  of  the  Juriis.-ie  form  Compnemys  plieatuhn  Cojie, 
They  are  :"  Nasals  free;  u  wfum  most)- pari  etui  arch;  descending 
processes  of  prefrontals  joining  vomer  ;  stapes  in  an  o|ien  groove  of 
the  (juadrate;  pterygoids  narrow  in  the  middle,  without  wing-like 
lateral  e\])ansion.'!,  separating'  quadrate  and  basispliettoid  ;  epiptcrv- 
goid  well  develo|)ed  and  free;  dentary  bones  distinct.  Cervical 
vertcline  with  well  <leveli)|>e<l  transverse  pi-ocesse^,  more  in  front  of 
vertebra,  with  single  articular  faces,  biooncuve;  dor.sal  vertebne, 
sacr.il  vertebr;e,  with  wcI]-ilevc]o[ied  ribs;  ribs  of  sacral  vertel)rie 
cmnwled  witli  centrum  and  neuroid.  Pelvis  init  anchyloscd  to  the 
curiipaii'  iind  plasinjii.  Epiplustra  in  contact  witli  hyoplastra, ento- 
pliisimti    oval    or    rhumlmidiil ;  ;i  complete   series   of  jieripheralia 
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Shortly  after  this  a  note  appeared  by  Prof.  Marsh®  in  the  August 
number  of  the  American  Journal  of  Science,  entitled :  "  Notice  of 
Some  Extinct  Testudinata." 

In  this  paper  Compaemys  plieaiulus  appears  under  a  new  gen- 
eric and  specific  name :  Glyptops  ornatuSf  Marsh.  The  skull,  as 
figured  in  PL  VII,  ^g,  1,  gives  only  an  idea  of  the  general  shape. 
The  description  is  given  in  the  following  words  :  "  A  striking  feat- 
ure of  this  skull  is  that  its  entire  external  surface  is  elaborately 
sculptured.  This  character,  hitherto  unknown  in  the  Testudinata, 
has  suggested  the  name  proposed. 

"  In  its  general  features,  this  skull  resembles  that  of  Chelydra  ser- 
pentina Linn.  It  is  wedge-shaped  in  form,  when  seen  from  above. 
The  orbits  are  small,  and  well  in  front.  The  nasal  opening  is  di- 
rected upward,  rather  than  forward.  The  premaxillaries  project 
downward  in  front  into  a  tooth-like  beak.  The  nasals  appear  to  be 
distinct.  The  maxillaries  are  deeply  grooved  below,  but  show  no 
indications  of  true  teeth.  The  skull  is  roofed  over  posteriorly,  as  in 
Cheloney  and  some  other  sea-turtles. 

"  There  is  a  posttemporal  arch.  The  occipital  condyle  is  nearly 
round,  and  has  a  deep  pit  in  the  center.  The  condyle  is  formed  en- 
tirely of  the  basioccipital,  as  the  thin  exoccipital  plates  do  not  reach 
the  articular  surface.  The  basioccipital  processes  are  prominent 
and  directed  backward.  The  pterygoids  separate  the  quadrates  and 
the  basisphenoid.  At  their  union  with  each  other,  they  are  much 
constricted,  but  expand  in  front.  The  quadrate  is  stout  and  curved, 
and  its  articular  face  is  deeply  notched. 

"  The  lower  jaws  referred  to  this  species  are  slender  and  much  less 
sculptured  than  the  skull.  The  dentary  bones  unite  at  the  sym- 
physis by  a  short,  open  suture  and  form  a  sharp,  elevated  point  to 
meet  the  decurved  tooth-like  beak  above.  The  upper  border  is 
quite  sharp,  and  fits  well  into  the  deep  alveolar  sulcus  of  the  maxil- 
lary." 

The  Skull. 

I  shall  go  now  successively  over  those  characters  which  are 
not  quite  correct.  It  is  an  interesting  and  important  fact  that  the 
sculpturing  of  the  skull  agrees  exactly  with  the  sculpturing  of  the 
carapace  and  plastron.      The  nasals  are  distinct  and  meet  in  the 

•  Marsh,  O.  C.     Notice  of  some  Extinct  Testudinata.      Am.  Joum.  Sc,  vol. 
XL.  August.  1890.  pp.  177-179,  pi.  VII,  VIII. 
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median  line;  the  same  character  I  have  observed  in  the  ekali  ot^ 

Toxoehelyt  from  the  Cretaceous  of  Kauaas. 

Prof.  Marsh  says  th<i  maxillaries  show  uo  indications  of  trc 
teeth  \  but  they  show  no  indications  of  teeth  whatever  and  a.rc  ii 
ditfereiit  in  this  respect  from  any  other  Testudinata  living  or  extinctt,! 

It  is  i^tnted  that  "  the  skull  is  roofed  over  posteriorly,  oa  in  Chelon^m 
and  some  other  pea-turtles,"  II  is  a  character  of  all  the  aea-turtlat.| 
(PiDQata)  to  have  the  skull  roofed  over. 

"  There  is  a  post-temporal  arch."  I  do  not  know  what  Professor  A 
Marsh  wants  to  express  by  this. 

"  The  occipital  condyle  is  nearly  round  and  has  a  deep  pit  in  the  J 
center."  Tliis  pit  is  very  common  among  the  Testudinata  and  il 
found  always  where  the  basioceipital  meets  the  eioccipitals.  Thd  I 
statement  that  "the  condyle  is  formed  entirely  of  thebasioccipilsl"! 
is  incorrect.  The  exoccipitals  take  part  in  the  formation  of  the  I 
condyle  just  as  in  Chetydra.  If  Professor  Marsh  means  by  " 
occipital  plates,"  the  upper  part  of  the  exoccipital,  he  is  right  in  tbo  1 
statement  that  they  do  not  reach  the  articular  surface.  They  dol 
not  reach  this  surface  in  any  of  the  Testudinata. 

I  ahull  now  give  some  supplementary  remarks  on  the  same  skulL  I 

At  first  it  must  he  stated  that  the  sutures  are  very  difficult  to 
distinguish,  and  that  I  was  unable  to  define  them  on  the  upper  part 
of  t!ic  skull,  with  the  exce|)tion  of  the  na.=als  mid  the  median  suture. 
As  stated  before,  the  whole  skull  is  sculptured  like  the  shell.  It  is 
soiucwhat  compressed  laterally  Ijcliind,  and  is  therefore  broader 
than  shown  in  Prof,  ^[arsll's  figure.  Seen  from  thcside  it  reseiiihles 
very  much  the  skull  of  Cheli/dra,  hut  is  even  more  emarginaled  in 
the  region  where  the  jugal  meets  the  quadrntojuga].  The  whole 
palatal  aspect  agrees  with  Che/t/dra  ;  the  foramina  jialntina  are  very 
large.  The  petrosal  is  not  produced  in  front.  The  orbit  is  not 
closed  bcliind  hy  bone,  but  is  o|)cn.  Tlic  skull  iis  a  whole  shows 
characters  wJiich  we  expect  to  find  in  tlie  ancestors  of  Cryptodira 
and  Plcunxliru. 

TJie  (juadrale  resembles  mostly  that  of  the  Pinuiita.  the  whole 
arrau^'cmeut  of  jHihilo,  |)torygoid,  basisphenoid  is  tliat  of  the 
Crvjiiiidira,  the  presence  of  llie  epiplerygoid  is  also  a  character  of 
tlic  CryjUodira  and  so  is  tlic  union  of  the  descending  processes  of  the 
]irefrorital  with  tlic  vomer.  But  the  free  nasals,  the  suturiiHy  united 
deiitiuy  Iwrics,  aixl  llio  absence  ..f  tlic  produdiou  '  of  the  i>etrosal 
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The  Cryptodira  developed  from  the  Amphichelydia  of  which 
CompaemxjB  is  the  best  known  member,  by  the  union  of  the  nasals 
with  the  prefrontals;  the  union  of  the  dentary  bones,  and  the 
development  of  the  production  on  the  petrosal.  The  Pleurodira 
developed  from  the  Amphichelydia,  by  the  lateral  expansion  of  the 
pterygoid  bones,  the  reduction  of  the  posterior  process  of  these  bones, 
resulting  in  the  non-separation  of  quadrates  and  basi-sphenoid,  by 
the  disappearance  of  the  union  between  vomer  and  descending 
processes  of  prefrontals,  and  the  disappearance  of  the  epipterygoid 
as  a  separate  element. 

I  have  now  to  discuss  the  other  parts  of  the  skeleton. 

Carapace  and  Plastron. 

Prof.  Marsh  thinks  that  the  carapace  represented  in  Plate  VII, 
fig.  2  was  not  found  with  the  **  skull,  and  may  possibly  represent  a 
distinct  form."  There  is  not  the  slightest  proof  of  the  latter 
statement.  First,  as  mentioned  above,  the  skull  shows  exactly  the 
same  (not  similar,  Marsh)  sculpture  as  the  shell ;  and  second  all  the 
numerous  remains  of  tortoises  from  this  locality  belong  to  the 
genus  Compsemys,  and  probably  to  the  same  species,  Campsemya 
plieatuluSf  Cope. 

I.  Dermal  Shields  or  Scutes,     (Scula.)* 

a.  Carapace. 
Vertebral-scutes. 
Lateral-xcutes. 

Supramarginal-scutes  (among  living  Testudinata  only  in  Macrochelys). 

b.  Disc. 

Marginal-scutes,  the  front  one  generally  called  nuchal  shield,  I  called  cefvi- 
cah  to  distinguish  it  from  the  underlying  bone  (nuchal-bone).     The  |X)s- 
terior  one,  if  single,  I  called  ^ax^/aZ-scute. 
c.  Plastron. 

Intergulare  (la).  Inframari^inalia  (Axillare,  Inguinale). 

Gularia.  Submarginalia  (only  seen  in  a  great  number  of 

Brachialia.  a  young  Chelonia  spec,  from  the  Galapagos  Is- 

Pectoralia.  lands  [Am.  Nat.,  May,  1890,  p.  487]  ). 

Abdominalia. 

Femoralia. 

Anal  i  a. 

Interanale  (only  in  Cheloniidae). 

1 1 .  Dermal  Ossifications . 

a.  Carapace. 
Neuralia. 

Postneuralia  (the  elements  between  the  last  neural  and  the  pygale). 
Pleuralia  (generally  called  costal  bones). 

b.  Disc. 

Peripheralia  (generally  called  marginal  bones),  nuchale,  pygale. 

*I  have  adopted  the  above  nomenclature  for  the  dermal  shields  and  dermal 
otffifications  of  the  carapace  and  plastron  of  the  Testudinata.  (Zool.  Anz.,  No.  285, 
1888.) 
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c.  Plastron. 

Epi plulroD E^^icUricle -f-dermal  ossiiicalioii. 
Endapla&lron^interclavlcle -{-dermal  ouiliciiliciii. 
Hynpla&tton      ) 

HvDOiilaslron     (  =^'^<"'i''"'l  ribi-f-dcTmal  oiiificnlion. 
Xiphiplaslron    J 

In  tlie  figure  of  the  carapace  given  hy  Prof.  Marsh  no  indication  1 
of  the  imprcssionB  of  dermni  shields  is  to  be  seen.  I  may  state,  that'  i 
the  ahielda  become  iiidistJDct  in  old  individuals,  but  can  generally  4 
be  seen  on  the  peripherals  (marginals).  There  ia  a  distinct  cervical  1 
(nuchal)  in  this  genus,  the  vertebral  shields  are  very  broad.  There  ' 
are  eight  neuralia  and  tno  poat-neuralia  all  touching  each  other  j 
and  preventing  the  pleurnlia  from  meeting  in  the  middle  line.  In  the  I 
drawing  given  by  Prof.  Marsh,  which  is  partially  restored,  only  ona  .1 
postneural  is  given,  but  in  other  specimens  two  snch  elements  are  I 
present.  Pleuralehas  a  sharp  edge  on  its  lower  side  us  in  Pleurodir»  J 
and  some  Cryptodira.  The  hyoplastron  is  united  to  the  first  pleural  J 
bonea  by  gomphosis ;  there  is  a  distinct  groove  for  the  union  with  I 
this  element;  the  bypoplaatrou  reaches  the  pleurale  5  and  6 ;  o«  1 
the  union  of  both  a  short  but  deep  groove  for  the  end  of  the  1 
hypoplaatron  is  fouud.  The  plastron  is  nnited  with  the  carapace  hj 
gomphosis,  and  reaches  &om  pleur.  'Z  to  pleurale  8.  The  ends  of 
the  ribs  project  n  little  over  the  end  of  the  pleuralia. 

The  plastron  is  rounded  behind,  and  only  very  little  emarginated. 
The  median  end  of  the  right  mesoplastron  is  not  so  broad  ns  that  of 
the  Icfl  one  ;  and  both  the  mcsophistra  become  attenuated  at  the 
middle.  The  XiphipliLstron  shows  a  small  pit  for  the  reception  of 
the  ]>uhi^.  The  dermal  shields  agree  essentially  with  Pleurosternon. 
TnK  Vi;rtkiih,k. 

1.  Cei-vlciih.  Tlie  most  rcmurkaiile  fact  in  the  cervical  vertehne 
is  that  they  ara  bicuelous;  like  the  IMeurodirn,  they  have  single 
nrticuhir  faces  and  show  no  ginglymoid  artictilatiuns  like  the  Cryp- 
todira and  Trionychia.  In  a  tor mer  paper'  I  have  tubulated  the  dif- 
ferent modifications  found  in  the  living  Te^^tudilnlta;  it  is  very 
much  to  !>e  rej^rettcd  that  so  very  little  or  hardly  anything  is  known 
about  the  condition  found  in  the  older  fossil  forms.  Ckitracephalug 
Dollo  h,!:'  all  the  cervicals  preserved,  but  notliiug  U  published  yet 
about  iho  condition  of  the  articular  faces,  which  probably  show 
some  interesting  points  and  may  help  to  explain  tlie  arrangement 

T  Miuheilunaen  im  Ziiologijchep  Ant 
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seen  in  the  Trionychia.  The  splendid  specimens  of  Idioehelys  in 
the  Museum  of  Lyons  (France),  also  have  the  cervicals  preserved, 
but  we  know  nothing  about  their  structure. 

In  the  living  Testudinata  we  find  the  following  conditions : — 

I.  Ginglymoid-articulations  absent. 

a.  Only  one  vertebra  biconvex,  the  second;  all  the  following 
concavo-convex :  Podocnemididaey^  Stemothaeridae. 

b.  Two  vertebrffi  biconvex,  the  fifth  and  the  eighth ;  2-4  convex- 
concave,  6  concave-convex,  7  biconcave :  Cheltfiidae, 

II.  Ginglymoid-articulations  present. 

a.  Only  one  vertebra  biconvex. 

1.  The  secondj  Dermatemydidae.* 

2.  The  third,  Staurotypidae,  Cinostemidae. 

3.  The/owHA,  Chelydridae,  Cheloniidae,  Dermochelyiidse. 

4.  The  fiflhy  one  specimen  of  Chelonia  MydaSy  in  the  Nat- 
ural History  Mus.,  Brussels. 

6.  The  sixth ;  not  known. 

6.  The  seventh  ;  not  known. 

7.  The  eighth;  not  known  in  this  group  but  one  specimen 
of  Testudo  Leithii  in  the  Peabody  Mus.  shows  this 
condition. 

b.  Two  vertebrre  biconvex  ;  one  of  these  is  always  the  eighth  ; 
the  other  may  be 

1.  The  second  J  one  specimen  of  one  of  the  Testudinidae, 
species  not  defined  (Vaillant). 

2.  The  thirdy  Testudinidae,  part,  Emydidae  part. 

3.  The/ouW/i,  Testudinidae,  part,  Emydidae  part,  Platy- 
sternidae. 

4.  The  fifth,  a  single  specimen  of  Testudo  tabulata  Walb. 
(Smithsonian  Institution.) 

5.  The  sixth,  not  known. 

6.  The  seventh;  impossible. 

^  The  saddle-shaped  articular  faces  of  some  cervicals  in  the  Podocnemididae 
(PodocnemiSy  Peltocephalus)  described  by  me  (Zool.  Anz.  No.  298,  1888  and 
Amer.  Naturalist,  May,  1890,  pp.  482-484)  have  to  be  considered  as  derived  from 
a  form  like  Krymnochflys  and  the  Stemotnaeridae  i^Stemothaerus^  Pflomfdusa). 

'  This  condition  I  have  also  observed  in  a  single  specimen  of  the  Cinoster- 
nidae,  C./lavescens. 
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c.  All  verUibrie  convex-concave:   Trionyehia.' 

d.  All  vert«bne  concave-convex  ;  Pyxis. 

From  thU  list  we  see,  that  in  all  living  Tesliidinata  the  posterior 
articular  face  of  the  eighth  cervical  (the  Trionyehia  perhaps  excepted) 
ia  convex;  the  anterior  face  of  the  first  doraal,  therefore,  concav«. 
In  Comptemyt  the  first  doreal  has  thiB  face  also  concave  ;  we  ought 
to  espect,  therelbre,  that  the  eighth  cervical  has  the  posterior  articu- 
lar face  coDves,  but  this  is  not  the  case.  In  the  vertebra  which  Ij 
coDsider  the  eighth  the  po!)terior  articular  face  consists  oftwo  portion&l 
The  upper  one  which  cnrresponds  to  the  original  central  part  1 
slightly  concave,  the  lower  one  which  extends  to  the  median  kcc 
on  the  lower  side  of  the  vertebra  is  convex.  The  tendency  is  then 
to  form  a  cnnvex  articular  face,  but  the  original  concave  conditioBv 
ia  still  visible.  The  anterior  face  is  slightly  concave.  TheneuroiA 
are  elevated,  the  poatzygapophyses  are  horizontal,  very  near  togetlu 
but  not  couiltient.  In  the  seventh  cervical  we  have  similar 
tions,  but  the  articular  faces  are  more  concave  than  iu  the  eighth. 
There  are  two  other  vertebra;  which  I  consider  aa  the  second  and 
third,  both  are  biconcave,  but  the  neumids  are  not  elevated-  In 
all  these  vertebric  the  zygnpophyses  are  horizontal ;  the  lower  ride  of 
the  vertebrie  are  provided  with  a  keel ;  the  diapophyses  are  well 
developed  and  are  not  placed  entirely  in  the  middle,'  but  more  in 
front ;  there  is  no  neurocentnil  suture.  All  these  conditions  agree 
more  with  the  Pleurodira  than  with  the  Cryptodira.  It  may  be 
possible  that  the  vertebra'  between  the  third  and  seventh  may  be  of 
ditforeut  condition,  but  this  is  not  probable,  because  even  the  8th 
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cervical,  which  in  all  living  Testudinata  has  the  posterior  face  con- 
vex, shows  distinct  traces  of  concavity. 

The  darsalsy  sclerals  and  caudals.  There  are  ten  dorsals  and  two 
sacrals,  the  number  of  the  caudals  is  not  known. 

The  first  dorsal  is  entirely  pleurodiran  ;  all  the  dorsals  have  well 
developed  ribs  which  unite  with  the  pleurals ;  the  rib*heads  are  well 
developed.  The  tenth  dorsal  also  has  a  rib,  which  broadens  distally 
and  is  suturally  united  to  the  eighth  pleural  which  contains  the  rib  of 
the  ninth  dorsal.  The  rib  of  the  tenth  dorsal  is  often  found  free  from 
the  eighth  pleural,  and  in  this  case  this  pleural  contains  a  deep  groove 
for  the  rib.  The  rib  of  the  tenth  dorsal  reaches  only  to  the  lower 
middle  of  the  eighth  pleural.  On  the  broad  distal  face  of  the  tenth  rib 
the  ilium  stands,  exactly  as  in  the  Emydidae  and  Testudinidae. 
The  neuralia  are  only  loosely  attached  to  the  corresponding  neu- 
roids  of  the  dorsals.  All  the  neuroids  are  suturally  united  to  each 
other.  The  two  sacrals  have  well-developed  ribs  which  are  con- 
nected with  both  the  centrum  and  the  neuroids.  In  the  first  sacral 
the  anterior  and  posterior  neurapophyses  are  well  developed,  allow- 
ing not  only  a  motion  between  the  sacrum  and  the  last  dorsal,  but 
also  some  motion  between  the  two  sacrals ;  the  same  we  find  in  the 
Chelydridae.  The  first  sacral  is  fiat  behind.  I  do  not  know  the 
condition  of  the  caudals. 

From  this  description  it  results  that  the  arrangement  of  the  poste- 
rior dorsals  and  sacrals  is  entirely  Cryptodiran  and  not  Pleurodiran. 
To  understand  this  more  fully  I  give  a  synopsis  of  the  different 
condition  of  the  posterior  dorsals  and  the  sacrals  in  the  Cryptodira, 
Pleurodira  and  Trionychia. 

I.  CRYPTODIRA. 

1.  Cheloniidae;  ribs  of  tenth  dorsal  well  developed ;  either  (dis- 
tally) suturally  united  with  the  eighth  pleural  (Chelonia)  or  free 
(  Thulassochelys), 

Dermochelyidae  ribs  of  tenth  dorsal  developed  ;  free. 

Chelydridae;  ribs  of  tenth  dorsal  generally  absent.^ 


^  In  one  case  I  have  seen  a  rib  on  one  side,  in  another  case  the  ribs  were  pres- 
ent on  both  sides  but  only  distally  ossiBed.  In  the  latter  case  a  distinct  sutural 
union  took  place  with  the  eighth  pleural  and  the  ribs  even  reached  the  eleventh 
peripheraU  forming  a  little  groove  there  for  union.  In  the  same  specimen,  676  of  the 
Peabody  Museum,  the  pygal  was  divided  by  a  median  suture.  This  case  is  interest- 
ing. RUtimeyer  states  (hat  in  Platychelys  a  distinct  face  is  seen  on  the  eighth 
plenml  for  the  ilium,  but  this  face  which  extends  over  to  the  eleventh  peripheral, 
it  probably  nothing  but  the  face  for  the  union  of  the  pleuroid  of  the  tenth  dorsal. 
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BrALFROTYPiDAE;  ribs  of  tenth  doreal  abaent,' 

Cinostersidae;  ribs  of  tenth  dorsal  absent' 

Dermatemtdidae;  ribs  of  teoth  dorsal  present,  free, 

Platysternidab  ;  ribs  of  tenth  dorsal  present,  suturally  iinitod'  I 
with  eighth  pleural. 

Emydidae;  ril)S  of  tenth  dorsal  present,  sutiirally  united  wilh  I 
eighth  pleural. 

Testudinidae;  ribsof  tenth  duraal  present.sutumlly  united  witb  J 
eighth  pleural. 

Adc>cidae;  ribs  of  tenth  dorsal  present,  auturally  united  witk'l 
eighth  pleural. 

II.  PLEURODIRA. 
Stebnothaeridae;  ribsoftenth  dorsal  present,  suturallj  united  9 
with  eighth  pleural. 

PQ IKJC  N  em  I DI D  A  E 

with  eighth  pleural. 

Chelyiiuae;  ribs  of  tenth  dorsal  present,  sut 
eighth  pleural. 

HI.  TRIONYCHIA. 

Thionychidae  ;  ribsoftenth  dorsal  present,  o 
sent  free. 

The  oldest  condition  seeni.^*  to  be  a  free  rib  on  the  tenth  dorsal ; 
this  may  become  sutiirally  united  with  the  eighth  pleural  and  become 
reduced  secoiidarilv  afterwards;  or  it  may  become  reduced  before 
its  union  witli  the  eighth  jtleural. 

In  the  condition  of  the  sacral  vertebras  Compsemys  agrees  with 
the  Cryptodini,  I  have  shown  in  a  previous  communication,'  that 
the  sacrum  of  the  Pleurodini  luis  undergone  great  reductions,  and 
that  the  sacral  vertebrsc  have  al  laat  partially  become  caudals. 

N<ithing  of  this  kind  is  to  bo  seen  in  Compaemys,  which  agrees  in 
the  coii.-if ruction  of  the  sacrum  with  the  t'ry]>todira. 
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We  see  that  the  vertebrae  of  Cofiipaemys  also  combine  characters 
of  both  the  Pleurodira  and  Cryptodira.  The  Cryptodira  developed 
by  changing  the  condition  of  the  cervicals;  the  Pleurodira  by 
changing  that  of  the  sacrals. 

The  Shoulder-girdle. 

The  scapula  and  coracoid  of  different  individuals  are  pre- 
served. The  scapula  resembles  the  same  element  in  Chelydra, 
but  has  a  more  slender  neck.  The  coracoid  is  very  much  broad- 
ened distally,  as  in  Chelys  and  some  other  Pleurodira  and  the 
Testudinidae.  I  may  add  here  some  words  on  the  morphology 
of  the  scapula  of  the  Testudinata.  There  has  always  been  much 
difference  of  opinion  about  this  element.  The  scapula  consists,  as 
is  well  known,  of  two  branches.  The  upper  one  generally  called 
scapula  s.  s.,  and  the  lower  one,  which  is  either  regarded  as  pre- 
coracoid  (Huxley,  Parker,  Gegenbaur,  etc.)  or  as  clavicle  (Goette, 
Wiedersheim,  Hoffman).  That  it  cannot  represent  the  clavicle  is 
clear;  because  this  element  is  contained  in  the  epi-plastron  of  the 
plastron  as  I  have  shown  definitely  by  the  comparison  of  the 
Stegocephalia,  Proganosauria  and  Testudinata.* 

It  remains  to  examine  now  whether  it  represents  the  precoracoid 
or  whether  it  is  a  secondary  formation  of  the  scapula. 

It  is  well  known  that  we  find  a  very  similar  scapula  among  the 
Plesiosauria ;  a  step  to  this  condition  is  also  seen  in  MetriorhynchiiSj 
as  described  by  Dr.  Hulke  in  a  late  volume  of  the  Proc.  of  the  Zoo- 
logical Society,  which  I  have  not  at  hand  at  present.  In  Met- 
riorhynchus  the  ventral  element  of  the  scapula,  which  I  have  called 
proscapula,*  is  very  well  developed  ;  but  it  is  nothing  but  a  process 
of  the  scapula.  If  this  process  becomes  larger  we  have  the  condi- 
tions of  the  Plesiosauria  and  Testudinata.'  This  seems  to  be  the 
only  reasonable  explanation.  It  cannot  represent  the  precoracoid, 
the  opinion  of  Huxley,  Gegenbaur,  Parker  and  others.  The  pre- 
coracoid, when  it  is  free  and  at  all  recognizable,  is  placed  between 
the  true  coracoid  and  the  scapula  outside  the  acetabulum,  in  the 
formation  of  which  it  may  take  part  or  not.  In  this  condition  we 
find  it  in  the  Monotremata  and  the  Theromora.     If  the  element 

*  Baur,  G.     Palitjohaitcria  Credner  and  the  Proganosauria,  Am.  Journ.  Sc. 
Alts,  vol.  xxxvii,  April,  1889.  p.  312. 

*  In  Zittfl,  Handbuch  der  Palneontologie,  Vol.  Ill,  p.  509. 

*  In  the  oldest  Plesiosauria,  NothosauruSy  Lariosaurus^  the  lower  part  of  the 
SCafmlA  is  also  very  little  developed. 
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called  precoracoid  by  Huiley  and  the  others  would  represent  reallf  I 
this  bone,  it  would  have  a  position  entirely  diifereut;  it  would  not  I 
he  placed  between  the  coracoid  and  scapula  outside  the  acetabultusi  I 
but  inside  of  it.  The  ventral  proces-i  of  the  scapula  in  Te^tudinatftf 
and  Plesiosauria,  which  I  have  named  proscapula,  seeins  to  be^.l 
therefore,  nothing  but  asecondary  evohition. 

The  Pelvis. 

Ail   the  elements   of  the   pelvis  are    preserved  in  diSereut   i 
dividuala.     The  ilium  re»emhlea  very  much  that  in  Baena  arenoM% 
Leidy.     It  has  the  same  posterior  process  as  this  form. 

The  pubis  has  a  very  massive  pectineal  process  which  stands  oit  I 
the  xiphi plastron,  the  true  pubis  in  a  elender  element  me«ting  that! 
of  the  otber  side  in  the  middle  line.  The  ischium  is  larger  than  tlis  I 
pubis,  BO  that  at  first  sight  the  two  bones  are  easily  confounde(L  I 
The  posterior  process  of  the  ischium  is  jfreatly  developed  and  oa  1 
the  union  of  this  process  with  the  true  ischium  this  element  rests  on  1 
the  xiphi  plastron.  The  branches  of  the  ischitim  meet  in  the  mediaa  I 
line  but  are  not  united  with  the  pubis.  In  structure  the  pelvta  1 
of  Compsemyt  is  between  that  of  Chelydra  and  Chelys.  The  ances- 
tors of  Chelya,  which  had  the  pelvis  free  from  carapace  and  plastron, 
must  have  been  very  much  like  Compneniys  in  this  regard. 

The  Fohk  Limus. 

The  fore  limbs  are  long  and  resemble  the  elements  of  the 
Emydidae.  Thehumervisisnot  so  much  curved  as  in  the  Pleurodira 
an<l  I'csL'mbles  in  shape  that  bone  in  Terrupene ;  an  ectepicoudylar 
foramen  is  present.  The  hand  must  have  been  very  much  like 
that  of  the  Emydidae. 

The  hind  limbs  were  of  the  siime  character,  so  far  as  known ;  the 
femur  agreeing  with  the  Emydidae;  whether  four  or  five  claws 
were  present  cannot  be  stated  at  ]>rcsent. 

Coitclmioiu.  From  the  foregoing  descriptions  we  see  that  Compt- 
eimjs  is  wonderfully  niiscd  in  itti  cliaracters.  It  is  half  Pleurodiran 
halfCryptodiran.  Tliegroup  Amphichelydiato  whichit  belongs  must 
be  con.'^idered  as  ancestral  to  botii  Cryptodira  and  Pleurodira.  The 
Cryptoilira  developed  through  modification  of  the  cervicals  and  the 
p]ii:itr(in  ;  ihe  roesoplastron  disappeared  successively,  and  in  some 
forms  also  the  intergular  and  iufrnmarginals.      The  Pinnata  still 
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The  Dermatemydidae  retain  the  inframarginals  which  become  very 
much  reduced  in  the  Chelydridae,  Staurotypidae  and  Cinosternidae ; 
but  none  of  these  forms  have  preserved  a  mesoplastron.  The  extinct 
Adocidae,  which  belong  to  the  same  group,  have  lost  the  mesoplastron 
as  early  as  in  the  Cretaceous,  but  the  Jurassic  PlatycheliSf  which  is 
probably  aq  ancestor  of  these  forms,  still  contains  a  vestige  of  this 
element.  Another  branch  is  represented  by  the  Platysternidae, 
Emydidae  and  Testudinidae. 

The  Pleurodira  developed  from  the  Amphichelydia,  through 
specialization  of  the  head  and  the  carapace  and  plastron.  One  of  the 
living  forms  retained  the  complete  mesoplastron  {Stemothaerus) ;  in 
others  it  became  reduced,  Peloniedusa,  Podocnemididae ;  in  others, 
Chelyiidae,  it  disappeared  entirely.  The  inframarginals  must  have 
been  reduced  very  early,  for  in  none  of  the  living  forms  do  we  find 
these  elements;  the  intergular  is  always  retained.  A  true  Pleuro- 
diran  is  present  already  in  the  Cretaceous  of  New  Jersey,  Taphro^- 
phy8  Cope,  which  is  identical,  with  very  little  doubt,  with  Bothremys 
Leidy. 

The  early  history  of  the  Testudinata  remains  as  dark  as  before, 
even  the  oldest  form  we  know,  Proganochelya,  which  may  be  iden- 
tical perhaps  with  Chelytheriuvi  of  H.  v.  Meyer,  gives  no  clue.  It 
is  a  typical  tortoise.  It  may  have  been,  in  its  skull  and  cervicals, 
like  CoinpsemySf  but  we  have  to  wait  for  new  material  for  the  solution 
of  this  question.  A  very  peculiar  circumstance  in  the  Testudinata 
is  the  small  number  of  presacral  vertebrae.  The  original  number 
is  eighteen  ;  eight  cervicals,  ten  dorsals.  There  is  only  one  reptile 
with  this  number,  all  others  have  higher  numbers ;  this  reptile  is 
the  Triassic  (?)  Pareiosaurus  Owen,  from  South  Africa.  Here  we 
have  also  18  presacral  vertebrae.  It  may  be  that  the  Pareiosauria, 
which  are  a  highly  developed  group,  and  the  Testudinata  have  a 
common  ancestor,  but  such  ideas  are  nothing  but  speculations,  which 
may  fall  at  any  time  after  a  new  discovery  has  been  made. 
Whether  we  may  find  some  day  true  tortoises  with  teeth,  or  whether 
the  ancestors  of  the  tortoises  had  already  lost  these  elements,  is  an- 
other question,  which  cannot  be  answered  to-day.  The  oldest  skull  of 
any  tortoise  we  know  to-day  shows  no  indication  whatever  of  teeth. 
Something  which  looks  like  an  indication  of  the  former  existence  of 
teeth  is  seen  in  Bothremys  of  Leidy,  of  which  I  have  examined  the 
type.  In  this  form  we  have  deep  grooves  in  the  upper  and  lower 
jaw  which  look  very  much  like  roots  of  alveoles  of  a  large  tusk ; 
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thev  are  very  much  dt^j)fr  thnn  is  repr«Miited  id  the  figun  jpn 
bjr  Prof.  Ij«idy.  This  genus  belongs  to  a  pecnIUr  family  of  t[ 
Plounxlin  with  thv  followlDg  chiiriicters : 

BoTilRKUyniDAK;    Votner  HteU  developed:    no  frrt  natal  I 
denUiriet  ttMtmiJied.  tmall  meaoplattmn  pretent  (in  Taphrotjihg;  fidi 
Cope). 

This  &inil.V  shows  charai?le»  of  the  PfKloctirmiclidtu:  and 
Clielyidae:  like  the  true  Fleurotlira  ii  \mu  no  di^Mvndiug  pmcmsM 
4if  the  prefronluU  meeting  tlie  vomer,  notwithfiuriding  this  element 
in  prount.  It  \\»a  no  fn»  ngiipleryffuid  nnd  ihoiv  w  no  production  of 
the  iictroxftl.  In  the  lower  jaw  uiily  the  ilentftfy  IfOni-s  which  are 
firmly  co-iMoiGed,  ttnd  the  coronoiii,  which  talcM  p&rt  in  the  forma- 
tion of  the  targt;  "  nivoule,"  just  a*  the  palate  takes  jmrt  in  the  upiier 
jaw,  are  free  ;  nil  the  othc>r  bonea  are  united  without  truce  of  *utur«, 
a  condition  prcMOt  in  the  rodocnemididae.  From  sueh  n  condition 
to  one  in  which  the  lower  jaw  ronMNte  only  of  one  bony  complex  on 
each  side,  m  seen  in  the  Mammnlia  and  probubly  the  Theromom,  n 
only  a  tiiuall  step.  J 

The  AFFiMiTiiw  oi-  Comii<e>iv».  I 

As  alnfudy  f«lftle<l  by  Prof.  Mnrsh  on  my  authority.  Campiiemyi 
resembles  Heloehelys  from  the  Cretaceou>i  Greensand,  and  Pleura- 
gternum  from  the  Purhcck.  Of  Imili  I  hnvi' examined  the  Ivpes  in 
ii.lMiMii.'h  M 
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Compaemys  is  very  nearly  related  to  the  Tertiary  genus  Bacna^ 
which  has  probably  to  be  considered  as  its  direct  successor. 

2.    BAENA. 

This  genus  of  which  Baena  arenosa  Ijeidy  is  the  type  was 
established  by  Leidy  in  1870.  (Proc.  Acad.  Nat.  Sci.  Phila.,  p.  123 ; 
1871 ;  p.  228.)  It  is  fully  described  and  figured  by  Leidy  in  his 
Contributions  to  the  Extinct  Vertebrate  Fauna  of  the  Western 
Territories,  Washington,  1873,  pp.  160-169.  PI.  XIII,  figs.  1-3, 
XV,  figs.  1-5,  PI.  XVI,  figs.  8-9.  According  to  Leidy  "  It  partook  of 
characters  of  the  snappers  or  Chelydroids,  the  terrapins  or  Emydoids, 
and  the  sea-turtles  or  Chelonoids."  The  principal  characters  given 
by  Leidy  are,  the  "  two  pairs  of  gular  scute  areas,  which  together  with 
the  other  scute  areas,  made  seven  pairs  to  the  plaston  ; "  the  presence 
of  inframarginal  scutes ;  and  the  obliteration  of  the  sutures  in  the 
shell.  To  this  character  Prof.  Cope*  added  the  presence  of  a  meso- 
plastron,  and  referred  Leidy 's  Chi8ternon,so  far  characterized  by  the 
presence  of  this  bone,  to  Baena,  He  also  stated,  that  in  three  species 
he  observed  five  costal  scuta  instead  of  four.  "  The  accessory  one  is 
anterior,  and  is  taken  from  the  usual  first  costal  and  first  vertebral, 
both  of  which  are  contracted  in  consequence."  Prof  Cope  remarks, 
that  "  this  character  is  unique  in  the  order  Testudinata,"  but  it  is  to 
be  found  in  Lepidochelys,  (Colpochelys),  Thalassochelyi^,  fnuH  Eurys- 
temum.  He  also  states  that  the  double  intergular  exists  in  Tropi- 
demya  of  Riitimeyer.  This  is  not  correct ;  it  is  found  in  Plenochelys, 
The  presence  of  fourteen  marginal  scuta  is  probably  coincident  with 
the  increase  of  the  costal  scuta ;  we  find  the  same  in  Lepidochelys  and 
Thalassochelys.  In  regard  to  the  affinities  Prof.  Co|)e8ay8:  "The 
affinities  of  this  genus  are  complex  and  interesting.  It  would  be  a 
Pleurodire,  but  for  the  fact  that  the  pelvis  is  not  co-ossified  with  the 
plastron ;  nevertheless,  there  are  rudiments  of  this  union  in  the 
form  of  a  shallow  pit  on  each  side."  Baena  is  placed  in  a  special 
family  "  Baenidae,"  with  the  characters  : — Plastron  uniting  with  the 
costal  bones  of  the  carapace  by  suture,  with  ascending  axillary  and 
inguinal  buttresses;  inter-sternal  bones  [mesoplastra]  present;  inter- 
gular scuta  ;  caudal  vertebrse  oi)isthoca?lous. 

This  family  is  adopted  by  Boulenger  (Encyclopaedia  Brit.,  9th 
ed.,  vol.  23,  1888,  p.  457)  with  the  following  definition :  "Plastral 
bones  eleven,  mesoplastra  being   present.     Nuchal    bone   without 

*  Cope  E.  D.     The  Vertebrata  of  the  Tertiary  Formations  of  the  West,  Hook 
I,  Washington.  1884,  j.p.  144-146. 
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«MlUurm    iiriwesaeB.     Carapace   witli   (i[ii(loniiU-    Muteit.     Ouidnl 
vtsrhibni-  upiKtho«£liMin." 

1  bove  iilui]]«d,  through  the  kindn^^ii  of  Dr.  Brown  GtHxie  and 
Mr.  Frc<l.  A.  Lticus,  the  iy[K  apcciinen  of  Saena  armoM  Lctdjr,  now 
in  the  ^^mitlDKinixii  Institutioti.  Different  porta,  which  wrv  Hill  in 
the  rock,  were  worked  out  more  fully  nnd  soiuc  new  points  could  bo 
made  oui.  Baeaa  proved  to  be  nearly  related  to  tlie  older  I.4irttnue 
CiHipsenyt,  of  which  it  aoenii  to  be  the  direct  succ«aitor.  The  meso- 
plantra  are  more  reduced,  ouly  tueelin^  in  a  poiut  in  tlte  middle 
line.  The  oiittirvA  in  the  carapace  and  pliuitniu  diwipiwar  in  old 
»li«)-imeii«  u*  in  the  older  Laramie  form.t;  ihiit  of  cuunte  c-nnnol  be 
considered  lu  n  generic  charauter,  a#  we  lind  the  same  in  T^rrnpcne 
Carotitia  It.  in  old  opecimcni.  Th«  plnslmn  it  thickened  n'-rom  llis 
axillary  nnd  inguinal  region,  agrvdiig  thus  with  the  Lnrainte  and 
JuraoHic  Compaemyi.  The  carapace  in  cniarginated  Whind  as 
deicribed  by  Leidy  and  Cope,  The  donuil  vertebi'a>  arc  co-ossified 
with  each  other.  There  areelghtpleuralia  very  much  as  in  Chelydra; 
the  rib-beads,  however,  arc  not  hu  long  as  in  this  genus.  The  third 
donaul  (brmit  a  sharp  keel  bttlow,  which  aluu  exlcudti  to  the  lecoiul 
and  fourth.  The  tenth  dorsal  has  o  distinct  rih,  which  is  nnturally 
united  distully  with  the  eighth  ]ileiiral.     The  posterior  face  of  this 
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To  this  idea,  which  is  entirely  wrong,  I  was  brought  by  the  figure 
given  by  Prof.  Leidy,  not  by  examination  of  the  specimen.  Now, 
after  an  examination  of  the  original,  I  find  that  Prof.  Leidy  is  abso- 
lutely correct  in  his  statements ;  the  posterior  articular  face  of  the 
second  sacral  is  really  concave,  and  the  caudal  vertebrae,  therefore, 
have  probably  all  been  convex -concave  or  opisthocoelian.  If  no  bi- 
coelian  vertebra  ai)peared,  it  is  probable  that  in  CompsetnySf  which 
is  not  known  yet  in  this  regard,  we  will  find  the  same  condition. 

The  pelvis  is  directly  referable  to  that  of  Compsemys,  but  is  a 
step  in  advance  towards  the  Pleurodiran  type  of  structure.  The 
pectineal  process  is  short  but  massive,  directed  downwards  where  it 
meets  the  xi  phi  plastron.  The  inner  branch  of  the  pubis  (the  true 
pubis)  is  broader  than  in  Comps&mys.  The  ischium  shows  distally 
a  curved  rough  face,  which  touches  the  xiphiplastron  ;  there  is  only 
a  step  to  sutural  union.  The  ilium  is  figured  by  Leidy.  The  sa- 
cral ribs  are  touching  the  upper  anterior  part  of  the  ilium  ;  they  are 
suturally  united  to  each  other  at  this  end,  the  first  sacral  rib 
forming  the  principal  portion  for  the  attachment  with  the  ilium. 
There  is  a  small  tubercle  on  the  outer  and  anterior  side  of  the  ilium 
similar  to  that  seen  in  the  Cinosternidae,  but  very  much  smaller. 


The  sketch  gives  the  ends  of  pubis  and  ischium  meeting  the  plas- 
tron in  Chelys  and  Bama,  In  Chelys  the  impression  of  pubis  and 
ischium  on  the  xiphiplastron  are  separated  considerably  from  each 
other. ,  In  Bacjia  there  is  a  s|)ecial  process  extending  forward,  with 
the  tendency  to  join  the  impression  of  the  |)ectineal  process  of  the 
pubis. 
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NothiDg  ie  known  about  theskull  and  cerviirnle  of  SaSuii.  So  £ar< 
I  ihiiik  it  beat  to  leuve  Bahia  in  n  special  family  Ba^nidae,  neaiij' 
related  to  the  Pleurosternidae,  as  proposed  by  Mr.  Lydekker.'  1 
believe  that  the  Baenidae  belong  to  a  distinct  branch  of  thia  laniily, 
which  died  out  without  leaviDg  any  Biiccessors.  It  is  probable  tlitt' 
the  Uhelydridae  developed  from  forma  similar  to  Plaiythelye;  is 
which  the  meaoplastron  was  reduced  more  and  more,  uutil  it  di»- 
ap[)eared;  and  in  which  the  union  between  carapace  and  plastron 
became  looser,  uutil  it  became  ligamentary.  Tliat  all  forma  of 
Tortoise  in  which  the  carapace  and  plastron  are  united  by  ligament 
(^Trionyehia  included)  are  derived  from  forms  which  hod  these  parts 
united  by  suture,  there  cnu  he  no  longer  any  doubt. 

3.     ADOCDS  Topd. 

The  genus  Adocitt  was  established  by  Prof.  Cope  in  1868,  Proc. 
Ac.  Nat.  Sci.  Phila.,  with  Emyii  beatus  Leidy  from  the  Crctn- 
ceoua  Greensand  aa  type.  The  character  was  (Synopsis  Batr.  and 
Kept.,  p.  232).  "Anterior  und  posterior  lobe  of  the  plastron 
abbreviated,  narrowed,  and  nut  emorgiuate.  Eight  paired  sternal 
bunes ;  twel  ve  sternal  scuta,  the  humerala  exteuding  anteriorly,  the 
pectoniU  and  gulara  both  small.  A  aeries  of  plates,  "  intermarginale, 
within  llic  niiirginnls,  in  the  -IcrnnI  bridge.  Rib-heads,  i.  e.,  the 
ciipitiihi,  wjiiitiiifr  ill  the  species  whose  eosluls  have  been  exuniinetl." 

To  this  j^ciius  is  also  referred  I.cidy's  genus  Biiplemt/4  (.Synopsis, 
p.  '2-ili).  but  in  the  Terliary  vertebratn  it  iipiiears  under  the  name 
of  Denii'ilemys.  I  have  cxiuiiined  the  lype  of  Adonis  liealur'  I.#idy 
froni  !he  Crel;iee<nis  of  \cw  .Jersey,  ami  can  say  thai  it  af,'rees  en- 
tirely with  the  iipccimeiis  figured  by  Pruf  Mar,-h  ( 1.  c.)  under  the 
new  iiiiine  Adoeu*  piiiirt'il\i>. 

The  s])ec'iiiioti  li;^ured  by  I'rof  Mamh  w.ts  put  together  by  nie;  it 
is  un  nbsoluiL-ly  eonii.lcte  shMI.  both  caraimee  and  ]:hi.=tron  in  splen- 
did con  1.11  linn,  :iiid  I  ;im  very  surry  that  the  latter  lia.s  not  been  fig- 
ured by  Prof.  Marsh.  I  give  now  the  ciuuiietei-s  of  Adoeii.'i:  ante- 
rior icsjiccially)  atid  itosteriur  ribs  of  plnstrnn  abbreviated,  a  little 
narrowed,  not  cuiarLrinate.  Kight  juiired  phislriilri,  twelve  .sternal 
shields.  Iiifraniarginals  :is  in  Pleurodim.  not  reaching  median 
suiiire;  bill  interguhir  divided  bv  ;i  median  line.  ('ara[>iiceuot  emar- 
ginate  in  I'fonl,  seven  neural  bones :  the  seventh  sojiaratcd  from  the 
six(llbytlH;intervt'lliln■^ovenIll  :uid  eighth  pleufiils  ;  one  jxjst -neural. 
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long ;  costals  1,  extending  over  the  peripherals ;  costals  2-4,  placed  en- 
tirely on  the  pleu rals,  cervical  shield  very  small.  Rib-heads  of  pleura- 
lia  very  short,  resembling  somewhat  those  in  the  Cinosternidae. 
Dorsal  10,  with  a  well-developed  rib  which  is  sutu rally  united  dis- 
tally  with  the  eighth  pleural;  pelvis  free  from  carapace  and* 
plastron.* 

Baptemys  Leidy  is  a  distinct  genus  related  to  Adocus;  it  differs 
by  the  presence  of  a  complete  series  of  neural  bones  from  both 
Dermatemya  and  Adocus;  from  Adoeus  it  differs  besides  in  the 
entirely  different  arrangement  of  the  costal  shields.  The  nuchal 
has  a  lateral  process,  the  hyoplastron  stands  between  periph.  2  and  3 
and  is  only  very  little  connected  with  the  first  pleural.  It  may  be 
characterized  in  this  way : — 

Anterior  and  posterior  lobe  of  plastron  abbreviated  and  much 
narrower,  not  emarginate.  Eight  paired  plastrals,  probably  twelve 
sternal  shields ;  inframarginals.  Carapace  not  emarginate  in  front. 
A  complete  series  of  neural  bones.  All  costal  shields  extending  over 
peripheral   bones. 

-4.^om/)Au«  Cope  (^mpAtmy*  Cope)  *  belongs  also  to  this  group 
and  is  near  Adoeus,  It  contains  the  stoutest  tortoises  known  ;  the 
bones  of  the  plastron  of  a  specimen  about  a  foot  long  may  be 
nearly  an  inch  thick.  In  all  essential  characters  it  agrees  with 
Adoctis,  but  the  anterior  and  posterior  lobes  of  the  plastron  are 
even  more  narrowed  than  in  BaptemySy  the  cervical  shield  is  more 
developed  as  in  Adoeus,  the  nuchal  has  costiform  processes  which 
reach  to  the  second  peripheral,  piercing  the  first ;  something  similar 
we  see  in  Dermatemys,  The  sternal  bridge  is  shorter  than  in 
Adoeus;  it  reaches  from  the  fourth  to  the  eighth  peripheral.  In  all 
these  three  forms  eleven  peripheralia  are  present. 

The  only  living  form  that  can  be  compared  with  these  tortoises 
is  the  Central  American  genus  Dermatemys^  which  represents   a 

^  I  once  believed  that  the  ilium  was  suturally  united  to  the  eighth  pleural,  but 
the  suture  was  only  the  suture  for  the  rib  of  the  tenth  dorsal. 

*  Cope  E.  D.  A  new  species  of  Adocidae  from  the  Tertiary  of  Georgia  Pal. 
Bullet.,  25,  p.  2-4.  Baur,  G.,  Osteologischc  Notizen  liber  Reptilien.  Fortsetz.  4, 
Zool.  Ang.,  201,1888. 

»  This  genus  is  rare  in  museums,  especially  in  the  form  of  skeletons;  the 
only  complete  skeleton  I  know  of  is  preserved  in  the  Zoological  Museum  of  Basel ; 
the  Academy  of  Natural  Sciences  of  Philadelphia  is  in  possession  of  a  skull ;  the 
Smithsonian  Institution  of  shells  of  various  ages;  but  I  do  not  know  of  a  single 
complete  skeleton  in  this  country ;  there  is  also  no  skeleton  in  the  British  Nf  useum. 
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distinct  family.  But  this  geuua  shows  cousideruble  (.lifTerenajd  in 
tiie  pliistron.  It  is  much  emarginate  behind,  and  the  arrangement 
of  tlie  dermal  shields  is  also  different  I  foUovF,  therefore.  Prof. 
Cope  iu  ado|)ting  his  family  name  Adocidae  for  this  group. 

This  family  may  be  characterized  thus :  Adocidne;  Anterior  and 
posterior  lobea  of  plastron  move  or  less  attenuated  and  shortened. 
never  emarginate  behind.  Twelve  pairs  of  plaatral  scutes;  inframar- 
giiials  1  no  mesoplastrou ;  neural  bones  complete  or  interrupted  be- 
hiud.     Pelvis  free  from  carapace  and  plastron. 


ne  parts  of  Cpnlral  Amcrii    ^ 
□  gel  specimens  frorn  there 
\  similar  lare  Central  American  geniuis 
e  skeletons  onlf  from  Slutlgarl,  Basel  and 
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THE  SUmCER  BIRDS  OF  HARVET'S  LAKE,  LUZERKE  CO.,  FEKKA., 
WITH  REMARKS  OK  THE  FAUKAL  FOSITIOK 

OF  THE  REGIOK. 

BY   WITMER   STONE. 

The  present  paper  is  based  upon  field  notes  made  during  a  collect- 
ing trip  to  Harvey's  Lake  in  the  mountains  of  Pennsylvania,  June 
15th  to  20th,  1891.  The  trip  was  undertaken  with  a  view  to  ascertain- 
ing what  species  of  birds  passed  the  summer  in  this  part  of  the 
AUeghanies  and  to  determine  what  faunal  belts  were  here  represented. 
I  am  greatly  indebted  to  my  friend  Mr.  Stewardson  Brown  with 
whom  I  made  the  trip,  for  assistance  in  various  ways! 

Harvey's  Lake  is  situated  in  the  northern  portion  of  Luzerne  Ck)., 
Pennsylvania,  just  south  of  the  main  ridge  of  the  AUeghanies,  some 
nine  miles  north  of  the  valley  of  the  east  branch  of  the  Susquehanna 
River.  The  lake  has  an  elevation  of  1250  ft.  above  the  sea  level 
while  the  mountains  immediately  around  it  rise  100  to  150  ft.  higher. 
The  sheet  of  water  is  irregular  in  shape  about  eight  miles  in  circum- 
ference and  somewhat  over  two  miles  in  length. 
.  The. eastern  side  is  thickly  wooded  with  hemlock  forests  while 
the  western  banks  have  been  cleared  in  many  places  for  some  dis- 
tance back  from  the  lake.  Several  low  meadows  and  swamps  ex- 
tend back  between  the  tracts  of  deep  wood,  which,  together  with  the 
recent  clearings  furnish  variety  to  the  surroundings.  The  country 
about  the  lake  seems  divisible  into  three  districts  as  regards  the 
character  of  the  birds. 

(I.)  First  the  deep  hemlock  wood  which  is  inters|)ersed  with  Birch, 
Linden,  Aspen  and  Sugar  Maple  with  an  undergrowth  of  Laurel 
and  Viburnum.  Here  were  found  the  Hairy  and  Pileated  Wood- 
peckers ;  Wood  Pewee,  Scarlet  Tanager,  Red-eyed  Vireo,  Golden- 
crowned  Thrush ;  Black-throated  Blue,  Black -throated  Green, 
Blackburnian  and  Magnolia  Warblers,  Winter  Wren,  Brown 
Creej>er  and  Hermit  Thrush,  while  on  the  edges  of  the  thick  wood 
were  the  Junco,  Canada  Warbler  and  Wood  Thrush. 

The  Hermits  far  outnumbered  the  Wood  Thrushes  and  as  a  rule 
occupied  the  higher  and  deeper  portions  of  the  forest  while  the  latter 
frequented  the  immediate  border  of  the  lake.  Sometimes,  however, 
they  could  be  heard  singing  almost  side  by  side. 
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(II.)  The  secoud  district  includes  the  open  ground  and  old  cImt*  J 
ingH  on  tlie  edge  of  tbe  lake  and  nbout  the  ]ioii»e^  and  yr»i  cha^  I 
acterized  bj-  tbe  presenw  of  the  Pewee,  Song  Sparrow.  CliippUig  1 
Sparrow,  Yellow  Warbler,  Crested  Fly-catcher,  Kingbird,  B«lli-1 
more  Oriole,  Goldfiucb,  Indigo  Bird,  Cedar  Bird,  Barn  Swallow,,! 
Cntbird  and  Robin.  Of  these  tlie  first  fonr  were  the  moat  abuiiduot  f 
while  many  of  the  others  were  represented  by  only  a  few  ]»aira. 

(III.)  The  third  district  comprises  the  clearing!*  which    oeeni^ 
mainly    the   lower  country    extending  back   from   tbe    meadu^ 
though  in  some  places  they  reach  well  up  among  the  higher  hills  am 
are  steadily  encroaching  on  the  forest.     Here  the  most  prominent  s\ 
ries  were  the  Mourning  Dovh,  Towhee,  Cheetnut-eided  and  Blaolcl 
and    While   Warblers,  Murvluiid  Yellow-throat  and  House  Wren^l 
while  a  few  Flickers,  Brnwu  Thrashers  and  a  single  pair  of  ChRat-l 
were  seen. 

As  all  the  birds  found  nt  ihe  time  at  which  this  trip  was  tnkoc 
may  safely  be  regarded  as  breeding  and  settled  for  the  summer,  i 
distribution  of  the  various  s]>ecies  furnishes  one  of  the  b»t  means  of' 1 
ascertaining  tbe  fnunal  areas  or  life  zones  which  are  represented  1 
about  the  lake.    The  difference  in  elevation  between  the  lake  itaeif  ^ 
and  the  tops  of  the  ridges  itnmediately  surrounding  it  is  so  slight! 
that  it  is  not  possible  to  draw  a  line  at  any  altitude  which  wmtld' 
indiciile  a  divi.'^ion  betHeeii  a  higher  or  borenl  and  a  loner  or  more 
soulheni  niiinal  lu-it,  tiiou.di  on  the  southern  slope. .f  the  mountains 
thf  liiiiiiiuioii  of  ciTtiitn  spci'ics  to  higher  and  others  to  lower  alti- 
tude's wnuld  uuih.iibkiily  l>f  a[.|«ireni.     Thcftiuna  ab..ut  the  lake  is, 
lnnvi'ver,  by  no  iiiciius  iKiuiipgcncnus  throughout  and  both  niirthern 
iind  -ouiheni  elenionls  iirc  ]irt'-'out,  but  tho  former  seem  restricted  to 

Tlic  n';,'i(.Ti  iis  a  ^vllo^^  uiiiy  be  cotisidcrid  as  .'■ituated  in  what  is 
kunivn  as  the  AllegliiioiLHi  "fnunal  belt,  with  a  slrouy;  lingc  of  tbe 
Canadian  fauna  in  tbe  dt:(']>  foiv-t  and  a  >light  Cnrcilinian  element 


l\i<^ 


cleat 


I  >f  iIh'  whole  1 


of  birds  which  came  under  our   iiotii-e, 

.re  than  half  of  tho  s,>cnes.  have  a  wide 
iwdiuL'  sf'iison  and  occur  throughout  the 
lud  fiiiiitdran  Kruies,  so  that  their  ]»resence 
■I'  ill  ^iiiiiyiiiir  the  faunal  {losition  of  this 
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Of  the  remainder,  eight  are  characteristic  of  the  Canadian  fauna: 
JuDco,  Black-throated  Blue,  Canadian,  Black burnian  and  Magnolia 
Warblera,  Winter  Wren,  Brown  Creeper  and  Hermit  Thrush. 

Four  are  common  to  the  Canadian  and  Alleghanian  zones  but 
breed  no  farther  south :  Yellow-bellied  Sapsucker,  Chestnut-sided 
and  Black-throated  Green  Warblers,  and  Black-capped  Chickadee. 

Twelve  do  not  breed  north  of  the  Alleghanian  zone,  many  of 
them  being  decidedly  more  typical  of  the  Carolinian :  Mourning 
Dove,  Black-billed  Cuckoo,  Whip-poor-will,  Baltimore  Oriole,  Field 
Sparrow,  Towhee,  Indigo  Bird,  Scarlet  Tanager,  Catbird,  Brown 
Thrasher,  House  Wren  and  Wood  Thrush. 

Many  of  these  were  represented  by  only  a  few  pairs  and  the 
Tanager  was  the  only  species  which  could  be  said  to  be  abundant. 
But  one  species,  the  Yellow-breasted  Chat,  was  typical  of  the  Caro- 
linian fauna  and  but  a  single  pair  was  found. 

As  regards  the  number  of  individuals,  the  more  northern  species, 
or  those  included  in  the  first  two  lists,  far  outranked  those  of  the 
last  list,  so  that  although  the  number  of  species  seems  nearly  equal, 
the  boreal  element  was  really  more  prominent  than  would  appear 
from  the  lists.' 

Upon  examination  of  the  flora  of  the  region  about  Harvey's  Lake 
we  also  And  a  marked  boreal  element.  It  is  difficult,  however,  to 
•designate  which  species  are  characteristic  of  the  Canadian  zone  and 
which  of  the  Alleghanian  as  the  limits  of  the  distribution  of  plants  are 
much  less  clearly  defined  than  is  the  case  with  birds. 

The  most  characteristic  plants  which  distinguish  this  mountain 
region  from  the  Carolinian  belt  which  occupies  the  southeastern 
portion  of  Pennsylvania  are  : 

Anemone  acutiloba.  Geum  rivale, 

Coptis  trifolia.  Lonicera  ciliata. 

Actcea  alba,  Sambncus  pubens. 


^  It  should  be  noted  that  the  species  given  in  the  first  list  as  representing  the 
Canadian  element  are  not  the  most  typical  species  of  this  fauna.  In  reply  to  an 
inquiry  regarding  their  breeding  range,  Dr.  J.  A.  Allen  ^* rites  me  that  they  all 
*•  breed  sporadically  below  what  we  regard  as  the  southern  border  of  the  Canadian 
fauna  and  may  be  considered  rather  more  southerly  in  breeding  range  than  some 
of  the  other  Canadian  species.  At  the  same  time  they  are  not  to  be  regarded  as 
Alleghanian,  at  least  where  they  occur  in  numbers."  The  same  fact  is  true  in 
regard  to  the  plants,  as  will  be  seen  below.  Many  of  those  most  typical  of  the 
Canadian  flora  are  absent  while  there  are  at  the  same  time  a  number  that  are 
hardly  to  be  considered  as  Alleghanian. 
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Vibiirnvm  hnliinoides. 
I'yroln  »ecundii. 
I'opulvs  grandidentata. 
Fopuliw  treimiloidai. 
Betnia  lulea. 
Hahenaria  orbieulaftt. 
Clinlonia  borealit. 
Trillium  erectum. 
TrUlium  erythroearpum. 
Streptopit*  roseoi. 
Taxus  baocata  eanadensi*. 


Viola  rotiitidifulia. 
Viola  canadenaw. 
Oaatit  acetotetla. 
Acer  penttsylvamcum. 
Tiarella  cordijolia. 
Rihes  laeustre. 
Oiraea  alpina. 
Rubut  etriffotui. 
Rubut  odartitm. 
Rubui  trijionu. 
Pruniis  penniyhanica. 
Ilex  montieotd. 

A  few  of  these,  such  as  Coptia  Irijolw,  Viola  Oinadenng,   TiaTeUa-\ 
eordifiilia,  Ribex  lacuslre,  Circaa  alpina,  Trillium  ereetum  and  TWJ^^ 
liiim  eryfhrucarjiiim,  are  mentioned  liy  Dr.  Merrimn  in  his  provieianN] 
liat  of  plunta  eharax.'teriBtic  of  a  Caiindian   llnrft'  (MammaU  oft 
Adirondaciks  p.  26)  but  most  of  tlie  others  arc  doubtleg§  to  be  cc 
sidered  as  Alleghaiiian. 

Many  of  the  plants  must  typieAl  of  the  Canadian  flora,  including^V 
the  Black  Spruce  (Abies  nigra.)  which  with  Abienfraeeri  seems  ai 
clearly    to  mark  the  limit«  of  the  Canadiau   belt  in  the  lower 
Alleghanies',  were  entirely  absent  about  Harvey's  Lake. 

Oil  the  whole  the  character  of  the  flora  seems  lo  but  substantiate 
the  ,-oncliisioiis  already  readied  from  a  study  i>f  the  birds,  namely 
^t  be  (-■iiosidered  aa  situated  in  the 
.  very  slrong  tioge  of  Canadian 
't^^  of  llie  Xorth  ^loiintainjust  over 
ire  pronounced  Canadian  elements 
una,  and  [he  same  may  lie  said  of 
whore  the    plants  are  decidedly 
slojies  to  the  soiitii  of  Harvey's 
hern    elements  will  be  found  to 
valley  of  the  Susqnebanua.      A  list 
■inity'of  Harvey's  Lake  during  our 
s  lo  their  occurrence  and  abundance. 
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1.  Philoliela  minor  (Gmel.).    Woodcock. 

One  seen  in  the  open  clearings. 

2.  Aetitis  maonlaria  (Linn.).    Spotted  Sandpiper. 

A  few  on  the  shores  of  the  lake. 

8.    Bonaia  nmbellns  (Linn.',.    Rufied  Grouse. 

Rather  common  with  young,  on  the  edge  of  the  wood. 

4.  Zenaidnra  maoronra  (Linn.). 
Common  about  clearings. 

5.  Aooipiter  veloz  (Wile.).    Sharp-ehinned  Uawk. 

One  or  two  seen. 

6.  HaliflBetus  lenoooephalns  (Linn.).    Bald  Eagle. 

One  seen. 

7.  Coooyins  erythrophthalmns  (Wils.).    Black-billed  Cuckoo. 
One  full  fledged  young  bird  was  shot  near  the  lake. 

8.  Dryobates  villosns  (Linn.).    Hairy  Woodpecker. 

The  most  common  woodpecker  in  the  forest  region. 

9.  Dxyobates  pubesoens  (Linn.).    Dofrny  Woodpecker. 

A  few  in  the  open  ground  about  houses. 

10.  Syphyrapions  varins  (Linn.).    Yellow-bellied  Sapsucker. 

One  pair  breeding  on  the  edge  of  the  thick  wood  in  a  low  swampy 
locality. 

11.  Ceophloens  pileatns  (Linn.).    Pileated  Woodpecker. 

Common  in  the  heavy  timber  but  very  wary  and  hard  to  approach. 

12.  Colaptes  anratas  (Linn.).    Flicker. 
A  few  seen  in  the  clearings. 

18.    Antrostomnt  vooiferut  (Wils.).    Whip-poor-will. 
Several  were  lieard  about  the  lake. 

14.    Troohilat  oolnbrit  Linn.    Hummingbird. 

Seen  several  times  among  the  hemlocks  and  in  clearings. 

.  16.    Tyrannnt  tyrannat  (Linn.).    Kingbird. 
Several  pairs  in  the  open  ground. 

16.  ICyiarohnt  orinitnt  (Linn.).    Crc«ted  Flycatcher. 

A  few  seen  about  houses. 

17.  Sayomis  phoebe  (Lath.).    Fewce. 
Common  all  around  the  lake. 


PROCEEDIMOS  OF  THB  4CADBKY  OF 
18.     Coatopni  nrani  I  Linn. I.     Wand  Pevrt, 

Very  comiuou  on  the  edge  of  the  forest. 

1&.     CranooltMOTiatktalLiDH.).     Blue  Jay. 

Rather  e. 


20.  CorVQ)  1 

A  few  along  the  lake  shore. 

ai,     Agelaiaa  pbteuioeal  (Lina.).     Rcd-Klnged  lilnukbml. 

Oue  or  two  pairs  in  the  marsh  at  the  southerD  end  of  the  lake. 

92.     lotemi  galbula  (Lino,).     BiLltimuro  Oriole. 

Only  one  pair  aeen,  in  0}>en  ground  about  huuties. 
2$.    BpiDlLBtriltU(Linii.).    Cold  Fin  oh, 
Several  pairs  in  open  gronnd. 

21.  Bpii«llK  Booialia  (Wia,).    Chipping  i^parroM. 
Common  iii  open  ground. 

8fi.     SpiiellB  pnilUB  ( Wiln.).     Field  Sptrran. 

One  or  two  in  open  fields. 

S6.    Jnnoo  hyemali*  (Lino.).    SUte-tolornl  .lunoo.  or  "Snoir  Bird," 

Found  mostly  on  the  edge  of  the  fore«t,  but  sometimes  in   tbe 

deeper  parU.    Did  not  seem  very  abundant  during  our  stay,  though 

i sited  the  locality  again  on  July  4th  says   that 


Mr.  Brown  who 
thcv  were  then 


idi  I 


2T.     Helogpiia  falolata  Himcrl.  i. 

Ahimdiuit  ill  open  ixromnl. 
28.    Pipilo  erythrophthalmus  i  Li 


29. 

PaaserinBcyBiieaiLin 

Su 

eral  pairs  in  <.|...n^ 

30. 

Piranga  erythromela 

Al 

iindiiiit  throiighiint 

31. 

Chelldon  erythrogaite 

A  few  ]iairs  seen  iilimi 

32. 

Ampelis  cedrorum  i  \ 

Sa 

va  luwMiiiill  II. .ck. 

33. 

Vireoolivaoem.l.iiiij 

Al 

iituliiiil  lliMtU'-himl 

,A  «.mh.  si))siiig  nil  d.iv  long. 
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84.  Kniotilta  varia  (Linn.).    Block  and  White  Warbler. 

Common  in  woods  and  clearings. 

85.  Dendroioa  eestiva  (Omel.).    Yellow  Warbler. 

Common  on  the  borders  of  the  lake  but  seen  nowhere  else. 

86.  Dendroioa  Oflernlesoens  (Gmel.).    Black-throated  Blue  Warbler. 

Common  but  found  only  in  the  hemlock  forest. 

87.  Dendroioa  maonlosa  (Omel.).    Magnolia  Warbler. 
Rather  common  in  the  hemlocks. 

88.  Dendroioa  penntylvanioa  (Linn.).    Chestnut-sided  Warbler. 

Abundant  in  the  clearings. 

89.  Dendroioa  blaokhnrniee  (Grael.).     Blackburoian  Warbler. 

Apparently  common  but  restricted  to  the  hemlocks. 

40.  Dendroioa  virens  (Gmel.).    Black-throated  Green  Warbler. 

Rather  common  in  the  thick  hemlock  forest. 

41.  Seinrnt  aarooapilln8(Linn.).    Golden-crowned  Thrush. 

Abundant  throughout  the  forest  region. 

42.  Geothlypis  triohas  (Linn.).    Maryland  Yellow-throat. 

Common  but  confined  to  the  clearings  and  open  ground. 

48.     loteria  virent  (Linn.).    Yellow-breasted  Chat. 

One  pair  was  found  in  the  clearings  about  a  mile  southeast  of  the 
lake.  It  was  quite  interesting  to  hear  this  southern  species  singing  on 
one  side  of  the  road  while  on  the  other  side  at  the  same  altitude  and 
not  150  yard.s  away,  where  the  hemlock  forests  had  not  yet  succumbed 
to  the  lumberman's  axe,  could  be  heard  the  song  of  the  Hermit 
Thrush  and  the  clear  trills  of  the  Winter  Wren.  There  are  prob- 
ably but  few  instances  where  the  breeding  ranges  of  these  northern 
and  southern  species  approach  so  closely. 

44.    Sylvania  oanadensit  (Linn.).    Canadian  Warbler. 

Quite  common  in  low,  swampy  ground  on  the  edges  of  the  forest. 

46.    Galeotooptet  oarolinentit  (Linn.).    Catbird. 
Rather  common  in  open  ground. 

46.  Harporhynohnt  rnfat  (Linn.).     Brown  Thrasher. 

One  or  two  seen  in  the  clearings. 

47.  Troglodytes  aedon  (Vieill.).    IIou8c  Wren. 

Rather  common  in  the  open  ground  and  clearings. 
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48.  TroglodyUi  hismalii  <Vi^U.).    Wlnier  IVren. 

Common  tliroughoul  the  lieinloek  fore-st,  singing  continually. 

49.  Certhia  familioHi  amsrioana  IBoriji.'i.    Bronn  Creeper. 
Rather  tommoii  in  the  forest  region. 

50.  Sitta  caroliiieiiiis  (l^tli,).     Wbilc-breuled  Kutbsluh. 

One  or  two  seen. 

Bl.     Fanu  atrioapilla*  ILinn.).     BLsok-ciLppsd  Cbiukulea, 

Coraniou  throughout.  Tlio  liiflerence  between  the  note  of  tliis 
bird  and  its  soulheni  representative,  P.  carolineiuiU,  at  the  breeding 
season  is  very  striking  and,  as  suggested  by  Mr.  Brewster,  ought  to 
forever  settle  the  question  of  their  distinctness.  I  have  been  unable 
to  find  any  /'.  alrieapillus  in  those  parts  of  Pennsylvania  and  ^ew 
Jersey  lying  south  of  the  mountains  exempt  during  autumn,  vrintar 
and  early  ajiring,  and  I  do  not  think  that  it  breeds  in  these  eectious. 

62.     Tnrdni  muileliniii  (Gmel).     Wood  Thruab. 

Found  only  on  the  edge  of  the  hemlock  wood,  not  common. 

OS.     Tuidns  aonaUiohluB  pallnaLi  (Cub.),     tttrmlt  Thiush. 

Common.     Found  muslly  in  the  deeper  parts  of  the  forest. 

64.     MarnU  migraWria  (Linn.),     li^biu. 

A  few  pairs  about  houses,  not  common. 
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October  6. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Three  hundred  and  seventy-four  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 

"  Reptiles  and  Batrachians  of  Northern  Yucatan."  By  J.  E. 
Ives. 

"  A  study  of  the  fossil  Avifauna  of  the  Equus  Bed  of  the  Oregon 
Desert."    By  R.  W.  Shufeldt. 

The  death  of  Charles  A.  Kingsbury,  M.  D.,  a  member,  Oct.  3, 
1891,  was  announced. 


October  13. 
Mr.  Charles  Morris  in  the  chair. 
Thirty-nine  persons  present. 


October  20. 
Mr.  Charles  Morris  in  the  chair. 

Thirty-six  persons  present. 

The  death  of  Mr.  George  Heuston,  a  member,  September  4, 
1891,  was  announced. 

The  Committee  on  the  Hayden  Memorial  Geological  Award 
reported  in  favor  of  presenting  the  medal  and  the  interest  arising 
from  the  fund  to  Professor  Edward  Drinker  Cope  in  recogni- 
tion of  his  distinguished  services  to  paleontological  science. 


October  27. 

Mr.  Charles  Morris  in  the  chair. 

Forty-two  persons  present. 

The  following  papers  were  presented  for  publication  : — 

"  Preliminary  notice  of  some  minerals  from  the  Serpentine  Rocks 
near  Easton."    By  John  Eyerman. 

"  The  Birds  of  Southeastern  Texas  and  Southern  Arizona  observed 
during  May,  June  and  July  1891."    By  Samuel  N.  Rhoads. 
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The  following  were  elected 
Willoiighby,  W.  L.  Zuill,  F 
Misa  E.  Cartlege. 

The  following  was  ordered  to  be  printed 


:mhers : — J.  Harris  Reed,  H.  L. 
lie   M.    Day.  Wni.  L.  Baily  and 
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CATALOGUE  OF  THE  COBVIDJE,  PABADI8EIDJE  AND  ORIOLIDJE 

IN  THE  COLLECTION  OF  THE  ACADEMT  OF  NATURAL 

SCIENCES  OF  PHILADELPHIA. 

BY   WITMER  STONE. 

The  family  Corvidce  as  generally  understood  is  a  somewhat 
heterogeneous  group  leading  hy  gradations  from  the  typical  Crows 
to  several  other  families  as  the  Para'diseida,  Laniidiz  and  Stumidce ; 
so  that  it  is  a  difficult  matter  to  decide  just  what  forms  should  be 
included  within  its  limits. 

In  the  following  catalogue  I  have  excluded  the  Australian  Piping 
Crows  (Gymnorhiimice,)  Most  of  them  seem  to  belong  with  the 
Shrikes  and  though  Strepera  approaches  the  Corvidce  it  is  better  to 
keep  it  with  the  other  genera  than  to  divide  the  group  as  has  been 
done  by  some  authors. 

The  remaining  forms  may  be  arranged  in  four  sub-families : — I. 
Dendrocittince  the  Tree  Crows,  which  seem  to  lead  up  to  Pica ;  II. 
Oarrulince  the  Magpies  and  Jays;  Pica  representing  one  extreme 
and  Oarrulus  the  other;  here  are  included  the  great  series  of  Jays 
of  North  and  South  America,  and  a  similar  group  (  Cissa  and  Vro- 
eissd)  from  Asia  ;  Cyanopolius  seems  to  be  intermediate  between  these 
and  Pica,  III.  Corvince,  the  Crows  and  Nutcrackers,  along  with 
the  aberrant  genus  Picathartes,  IV.  FregilimZy  the  Choughs,  an 
isolated  group  which  appears  to  be  approaching  extinction. 

The  Corvidce  in  the  Academy  collection  are  represented  by  434 
specimens,  including  109  species  and  subspecies  and  6  types.  The 
whole  number  of  species  in  the  family  as  here  restricted  is  about  160. 
The  species  in  the  following  list  are  followed  by  the  localities  from 
which  the  Academy  has  specimens. 

CORVIDJB. 
Dendroeittinse. 

Cryptorhina  afra  (Linn.).     Senegal. 
Crypsiruina  VARIAN8  (Lath.).    Java  and  Sumatra. 
Platysmurus  leucopterus  (Temm.).    Java  and  Sumatra. 

PLATY8MURU8  ATERRIMUS  (Temm.). 

One  specimen  with  no  locality  indicated. 
Dendrocitta  rufa  (Scop.). 

A  series  from  India,  Rivoli  collection. 

29 
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DENDKoriTTA  PKONTAua  McClell,    ludia. 
Desdrocitta  LEUCOOA9TRA  Ciould.     India. 
Desdrocitta  bimalayensis  Blyth.    India. 
Dendeocitta  occiPiTALiB  (Mull.).    Sumatra. 
O-arnitinSB. 

I'irA  MAURITASICA  Malh. 

Male  aiid  female  from  Algeria,  Rivoli  collectiou. 
Pica  pica  (Linu.)- 

BpecimeitB  from  India,  China  aud  Japan.     It  is  quite  Hkelj-  that  J 
some  of  these  may  repre^ut  di^^LincC  rucea  but  I  caiinot  decide  witb-J 
out  a  larger  series. 
Pica  pica  huusosica  (Sab.)- 

Several  Bpeciiueoe  from  the  Columbia  river  by  J.  K.  Towneend. 
Pica  suttalli  Aud, 

California,  and  Columbia  river,  the  latter  fVom  the  TownseiM 
collection. 

CvAsopoLiua  cyANUs  (Pall.).    Japan. 
Cyanopoliub  cooki  Bp.    SpaiD. 
CissA  cniNENsiB  (Bodd.).    India. 

ClBSA  CHINENBIS  MINOR  (Cab.). 

One  specimen  of  this  nice,  probably  from  Sumatra.  It  is  much 
^^nialler  tlinn  tlie  Itidiitn  l>ird.  :uid  diHiTS  in  the  markings  of  the 
seeondiiries,  llie  black  siibioruitiiiil  biuid  being  restricted  to  a  spot 


;.  til.-  outer  «eh, 
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PSILORHINUS  MEXICANU8  Rupp. 

Two  specimens  from  Nicaragua  in  the  Abbott  collection  of  skins 
and  several  mounted  specimens  including  the  form  described  as  P. 
cyanogenys  by  Sharpe  but  which  seems  to  be  merely  an  individual 
variation  of  P.  mexicanus,  (For  full  discussion  of  this  subject  see 
Stone,  Proc.  Phila.  Acad.  1891,  p.  94.    "  On  the  Genus  Pailorhinua") 

The  type  of  Corvus  vocifenm  Cabot  (from  Yucatan)  which  proves 
to  be  a  Pailarhinua  is  also  in  the  collection  and  may  be  distinct  from 
P,  meoncantui,  as  it  exhibits  several  peculiar  characters.  (See  the 
article  just  referred  to.) 

Uroleuca  cyanoleuca  (Max.). 

One  specimen  from  Brazil.  This  bird  seems  to  be  a  derivitive  of 
the  Cyanocorax  stock,  with  a  square  tail,  the  general  resemblance 
between  it  and  C,  affinia  is  striking. 

Cyajjocorax  CHRY80P8  (VicilL).    Brazil. 
Cyanocorax  affinis  Peltz.    Bogota. 
Cyanocorax  cayanus  (Linn.).    Guiana. 
Cyanocorax  cyanopogon  (Max.).    Brazil. 
Cyanocorax  mystacalis  (Geoff.).     Ecuador. 
Cyanocorax  iieilprim  Gentry. 

Type  of  the  8|)ecies,  "  Rio  Negro,  S.  America."  This  spec- 
imen (described  by  Mr.  Gentry,  Proc.  Phila.  Acad.  1885,  p.  90.)  seems 
to  remain  unique.  As  stated  by  its  describer  it  unites  the  characters 
of  the  two  groups  in  which  the  species  may  be  arranged,  having 
under  parts  for  the  most  part  dark  purplish  and  the  tail  having  a 
white  terminal  band.  It  seems  to  me  that  we  may  have  in  this  bird 
a  case  parallel  to  that  of  Helminthophila  leucobronchialia,  the 
peculiar  hybrid  warbler  of  North  America.  At  any  rate  a  hybrid 
between  such  species  as  Cyanocorax  cyanomelaa  and  C.  cyanopogoti 
or  C.  cayamia  would,  I  think,  be  very  near  to  C  heilprini  and  the 
apparent  extreme  rarity  of  the  latter  would  seem  to  strengthen  the 
theory  of  its  hybrid  origin. 

Cyanocorax  cyanomelas  (Vieill.).    S.  America. 
Cyanocorax  violaceus  DuBus. 

Several  specimens  from  the  Rivoli  collection  including  the  tyj)e  of 
C  harrisii  Cassin. 

Cyanocorax  c.^pnuiLEus  (Vieill.).     Brazil. 

CyANOC'ORAX  ORNATUS  (IjCSS.). 

Jalapa  Mexico  from  the  D'Oca  collection. 
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Xanthoura  TNCA8  (Bodd.)     Bogota. 

XaNTHOURA  VNCA8  CilRULEOCEPHAI.A  (DllBoU), 

One  specimen  without  locality. 
Xanthoura  luxuosa  (Leas.).     Mexico. 
Cisaoix)FnA  sanblasiana  (Lafr.). 

Two  specimens  from  the  Rivoli  collectioi 
bill  yellow. 

CrtOOI^PHA  BEKCllEU  (Vlg.). 

Several  specimeua  from  Mesieo  and  om 
doubtleas  an  error. 

CiSSOLOPHA  YUCATANICA  (DuBois). 

Cieeoi.oPHA  HEi.ANocYAiiEA  (Hartl.).    Coban,  Vera  Paz. 
Cyanolyca  ahmillata  (Gray).     Columbia. 
Cyanolyca  TUEC09A  (Bp.).     Bogota. 
Cyanolyca  viridicyanea  (D'Orb.).     Ynngas,  Bolivia. 
Cyanolyca  nana  (DuBua). 

Two  speciniene  from  Jalapn,  Mexico,  D'Oca  coUectioD. 
Aphelocoma  floribana  (Bartr,),     Florida. 
Aphelocoma  woodhousei  (Baird.), 

Collected  by  Dr.  T.  C.  Henry,  on  the  Rio  Grande,  New  Mexico. 

APBEUXJOMA  CAI.1F0RNICA  (Vif.). 

Specimens  from  Cnlifornin,  nlso  one  collected  hv  J.  K.Townaend, 
CoUir.ibiu  river. 
AriiKE.ocoMA  ,Hri:iii;iiii  (Wagl.l.     Jalapii,  Mexico. 

AMI1:!.iJCOMA  i^ilEIIKKII  AR17.0NAI-:  (Kidgw.). 

Ari/.onii,  Uhoads  collection. 
Ai'iiKLocoMA  UNrcouiii  (riuBiis). 

S|)i-ciiiicns  from  Mexico.  ICncii  and  I'en^'e  collection?,  also  ihe 
type  of  ('ijiinoeor'ir.  eone.ohr  Cn^^'in. 
Cyasihttta  fitisTArA  (Linn.). 

Viirious  niirlsi  of  cjisleni 
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Cyanocitta  stelleri  macrolopha  (Baird.).    New  Mexico  and 

Arizona. 
Cyanocitta  stelleri  diademata  (Bonap.).    Mexico. 
Cyanocitta  stelleri  coronata  (Sw.). 

Jalapa,  Mexico,  from  the  D'Oca  collection. 
Perisoreus  infaustus  (Linn.). 

Several  specimens  from  the  Rivoli  collection. 
Perisoreus  canadensis  (Linn.).    North  America. 
Garrulus  glandarius  (Linn.).    Europe. 
Garrulus  japonicus  (Schl.).    Japan. 
Garrulus  brandti  Everm. 

One  specimen  from  the  Altai  Mts. 
Garrulus  cervicalis  Bonap.    Algeria. 
Garrulus  bispecularis  Vig.    Himalayas. 
Garrulus  lanceolatus  Vig.    Himalayas. 
Platylopiius  galericulatus  (Cuv.). 

Three  adult  specimens  from  Java. 
Platylophus  coronata  (Raffl.). 

Adults  and  young  from  Sumatra. 

Corvinse. 

PiCATHARTES  GYMNOCEPHALU8  (Tcmm.) 

One  male  specimen  in  fine  state  of  preservation  from  Guinea, 
West  Africa.  This  specimen  is  from  the  Rivoli  collection  and  the 
stand  bears  the  following  **  individu  type  de  la  planche  de  temminck," 
"prepare  par  Verreaux." 

Gymnocorax  senex  (Less.). 
One  specimen  from  New  Guinea. 

CORVULTUR  ALBICOLLI8  (Lath.). 

Three  specimens  from  South  Africa. 

CoRVULTUR  CRASSIROSTRIS  (Rupp.). 

Two  specimens  from  Africa. 
CoRVUS  FRUGiLKGUs  Linn.     France. 
CoRVUS  pastinator  Gould.    Japan. 
GoRvus  capensis  Licht     Africa. 
CoRvus  CORAX  Linn. 

Several  specimens  probably  from  Euroj)e. 
CORVUS  CORAX  sinuatus  (Wagl.). 

There  are  five  specimens  of  American  Ravens  in  the  collection, 
one  from  Kansas,  two  from  California  and  two  from  New  Jersey, 
these  last  from  Mr.  Gassings  collection. 


I 
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CORVUB  HAWAIENSIa  Pcftle. 

Two  specimens,  the  types  of  this  interesting  species,  collected  in 
the  Sandwich  Islands  by  J.  K.  Townsend. 
CoRvus  cRYFTOi-Ei;cus  Coiich.     Larcdo,  Texaa. 

ClJBVI'S  AFKINI8  Ritpp. 

CoRVtla  MACROBHYNCIfUS  Wflgl. 

Specimene  from  Himalayas,  Java  and  Sumatra.     I  cannot  make 
the  presence  or  absence  of  white  bases  to  the  feathers  accord  with  tbe 
localities,  and  have,  therefore,  not  endeavored  to  distinguish  the 
continental  race  Uvaillanti  from  the  island  form. 
tVlRVUB  MACRORHYSlinrS  JAPONENSIS  Up.     Jiipan. 
CoRVC3  FHiLiPPiMus  Bp.    PhiUpplueB. 
CoRvus  ENCA  (Horsf.). 

Several  specimens  without  localities. 
COBVLS  BSCA  VIOLACEUB  (Bp.),     Cerani. 
CoRVirs  C0R0N0IDE8  Vig.  &  Horaf. 

Six  specimens  from  Gould's  collection ;  from  W.  Australia,  New 
South  Wales,  Pt,  Essingtoii  and  Tasmania.  Mr.  Sharpe  recognizes 
two  species  of  Australian  crows  in  bis  Catalogue,  the  principal  iliSer- 
ence  between  them  being  in  the  color  of  the  eye.  Mr,  Gould's  spec- 
imens bears  no  data  on  this  point,  and  as  I  can  find  no  constant 
difli?rcnces  in  their  rneasurenients  or  colorntipn   I  refer  iheni  all  to 

CoRvi-s  t:oK(iNi-:  Linn. 

A  sciicM  from  Eiiroi)e  :ind  also  one  liiliolled,  .Japan. 
Coiivrs  AMKRiiANrs  And, 

A  pieries  from  Xew  Jersey  and  i'cnnsylvania  including  one  of  a 
nearly  uniform  light  gray  and  another  with  part  of  the  wings  pure 
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CoRVUS  DAUURICU8  Pall.    China. 
CoRVUS  coRNix  Linn. 

Specimens  from  France  and  Egypt  and  an  interesting  melanistic 
form  from  Italy.  The  latter  is  doubtless  the  result  of  hybridization 
between  this  species  and  C.  corone  as  they  are  well  known  to  inter- 
breed. 

CoRVUS  8CAPULATU8  Daud. 

Specimens  from  various  parts  of  Africa  and  Madagascar. 

CORVUS  TORQUATUS  LesS. 

Three  specimens  doubtless  from  South  Africa  although  they  bear 
no  labels. 

PicicoRvus  coLUMBiANUS  (Wils.).    Wcstcm  U.  S. 
Cyanocephalus  cyanocephalus  (Wied.). 

Specimens  collected  by.  Dr.  T.  C.  Henry  in  New  Mexico  and  by 
F.  L.  Kern  on  Fremont's  Expedition,  1846. 

NUCIFRAGA  CARYOCATACTES  (Linn.). 

NuciFRAGA  HEMJSPiLA  Vig.    India. 
NuciFRAGA  MULTipuNCTATA  Gould.    India. 

Fregilinse. 

CoRACiA  GRACULA  (Linn.).     Abyssinia. 

Pyrrhocorax  pyrrhocorax  (Linn.). 

Several  specimens,  without  locality. 

PABADISEIDiE. 

The  Academy  collection  contains  79  specimens  of  Birds  of 
Paradise  representing  25  species  and  includes  three  types.  The 
whole  number  of  species  now  recognized  is  about  45. 

I.  Epimachinse. 

PTilorhis  paradisea  Sw. 

A  series  from  New  South  Wales,  Gould  collection. 
Ptilorhis  victoria  Gould. 

One  specimen,  labelled  Australia. 
Ptilorhis  magnifica  (Vieill.). 

Three  specimens  two  of  which  are  the  types  of  Ptilorhis  wilaoni 
Ogden  (Proc.  Phila.  Acad.  1875,  p.  451).  Dr.  Ogden  afterwards 
states  (op.  cit  1876,  p.  182)  that  the  feet  upon  which  he  founded  one 
of  his  characters  belonged  to  another  bird.  It  is  strange  that  this 
was  not  noticed  before  as  the  birds  are  distinctly  labelled  ''  les  pattes 
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Bont  liii  Ca$sicus  peraieus."      With  regard  to  the  extent  of  metallte  I 
feathers  od  the  neck  and  hreast^  I  think  that  this  ia  merely  due  to  < 
the  manner  of  nioimting;  the  specinien  of  P.  magiiifiea  is  poorly 
stuffed  and  the  lireaat  feathers  are  laid  over  one  another  in  several 
layers   while  in  the   specimens   described  as  P.  taiUoni  they  are 
t^^parated  as  far  as  [Ktsaibleand  naturally  cover  a  much  greater  spaca  J 
and  the  breasla  are  well  filled  out,  which  makes  quite  a  coutrasL 
Sklkitcidbs  alba  (Gm.)-     Three  nmlea.     New  Guinea. 
EpuiACHtrs  BPEC'iosua  (Bodd.)- 

Three  males  and  one  female.     New  Guinea. 
Paradlaelnce. 

AfTRAPIA  SKiRA   (Gm.). 

Male  and  female.     New  Guinea. 
Parauiualla  carcnculata  (Eyd.  &  Soul.}-     New  Guiuea. 
Parotia  sefilata  (Penn.).    Two  males.    New  Guinea. 
LopuomirsA  sijperua  (Penn.). 

Que  male.    New  Guinea. 
Paradisea  apoda  Linn.     Several  males. 
Pakauisea  mimok  Shaw. 

A  series  of  males  and  feraaleu  fnmi  New  Guinea. 
Paradibea  sangoinka  Shaw.     Une  male. 
Ckisnurus  reoius  (Linn.). 
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PtilonorhynohinsB. 

Ptilonorhychus  violaceus  (Vieill.). 

A  series  from  New  South  Wales,  Gould  collection. 
Aerulcedus  viridis  (Lath.). 

New  South  Wales,  Gould  collection. 
Chlamydodera  maculata  Gould. 

Types  from  New  South  Wales,  Gould  collection. 
Chlamydodera  nuchalis  ( Jard.  &  Selb.). 

Series  from  Pt.  Esdington,  Australia,  Grould  collection. 
Sericulus  melinus  (Lath.). 

Series  from  New  South  Wales,  Gould  collection. 

OBIOLIDiE. 

The  OriolidcBy  including  the  genus  Sphecotheres  which  has  been 
placed  here  by  Mr.  Wallace  and  Mr.  Sharpe,  comprise  about  35 
species,  of  which  the  Academy  collection  contains  22  represented  by 
97  specimens  including  one  type. 

Oriolus  oriolus  (Linn.). 

A  series  of  14  specimens  from  Europe  and  Africa. 
Oriolus  kundoo  Sykes. 

A  series  from  India,  Boys  collection. 
Oriolus  auratus  Vieill. 

A  series  from  Africa. 
Oriolus  tenuirostris  Blyth.    India. 
Oriolus  maculatus  Vieill. 

Two  specimens  without. locality. 
Oriolus  chinensis  Linn. 

Four  specimens  from  the  Philippines. 
Oriolus  melanocepiialus  Linn.    India. 
Oriolus  monachus  (Gm.).     Abyssinia. 
Oriolus  la  rv  at  us  Licht. 

A  series  from  Cape  of  Good  Hoj)e. 
Oriolus  brachykiiynciius  Swains. 

Several  specimens  from  W.  Africa  collected  by  Du  Chaillu. 
Oriolus  nigripennih  Verr. 

West  Africa  collected  by  I)u  Chaillu. 
Oriolus  xantiionotuh  Horsf    Java. 
Oriolus  flavicinctus  (King.). 

Pt.  Essington  and  Green  Hill  Island,  Australia,  Gould  collection. 
Oriolus  viridifuscus  (Heine.).    Timor. 
Oriolus  striatus  (Quoy  &  Gaim.).    New  Guinea. 
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ORioLirs  BouRUENsia  CQuoy  &  Gaini.),     Botiru. 
OKlOl.Ca  VIBIDI8  (I<uth.)- 

Five  from  Rivoli  tolleetiori  and  three  from  New  South   Wales, 
Gould  collection. 
Oriolus  a  f  fin  is  Gould. 

The  validity  of  this  species  is  doubted  bySbarpein  hie  Catalogue 
of  Bird^,  as  the  British  Museum  at  that  time  had  no  specimens.  It 
is  undoubtedly  distinct  from  the  other  Australian  species  as  is  clearly 
shown  by  the  four  type  specimens  in  the  Academy  collection  from 
Ft.  Esstngton.  The  differences  which  distinguish  this  species  tVom 
0.  viridig  are  exactly  as  stated  by  Gould.  The  ayerage  length  of 
hill  (exposed)  is  in  0.  affinU  1"28  ins.,  and  in  0.  viridit  1-03  ins. 
The  wing  in  0.  affinis  measures  S'CS  ins.,  and  in  0.  viridia  590  ins. 

SpnECOTHERES  MAXILLARIB  (Lttth,). 

Three  specimens  from  New  South  Wales,  Gould  collection. 
Sphecotueres  flaviventris  Gould. 

One  8|)ecimen  from  Cape  York,  Australia,  which  probably  came 
from  Gould.      It  bears  a  label  giving  in  addition  to  the  locality,  etft  J 
"  Spkecotherei  new  sp."  so  it  may  be  the  type  of  the  species.  I 

Sphecothf.res  vihidk  Vieiil.  ^ 

Two  specimens  from  Timor. 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  451 


November  3. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Forty  persons  present. 

A  paper  entitled  "On  a  new  genus  of  Vespertilionidse,"  by 
Harrison  Allen,  M.  D.,  was  presented  for  publication. 

The  Influence  exerted  by  tlie  Tongue  on  the  Positions  of  the  Teeth, — 
Dr.  Harrison  Allen  invited  attention  to  the  influence  exerted  by 
the  tongue  in  determining  shapes  and  relations  of  the  teeth.  In 
hypertrophy  of  the  tongue  in  the  human  subject  it  has  been  found 
that  the  lower  teeth  are  thrown  forward  and  are  widely  separated 
from  each  other.  It  is  reasonable  to  infer  that  in  lower  animals 
where  the  tongue  is  used  for  prehension  that  a  similar  inclination 
in  the  tongue  to  change  the  teeth  to  a  horizontal,  from  a  vertical 
position,  takes  place.  In  some  of  the  more  remarkable  examples  of 
the  use  of  the  tongue,  as  for  example  in  the  Edentata,  the  teeth  are 
widely  separated  from  each  other,  and  in  most  forms  are  entirely 
absent  from  the  front  of  the  jaws.  Dr.  Allen  remarked  that  in  the 
Cheiroptera  a  similar  tendency  as  above  expressed  appears  to  operate. 
In  slender-jawed,  long-tongued  types,  as  exemplified  in  the  genera 
Mdcroglossa  and  Olossophagay  the  teeth  are  imperfectly  developed 
in  the  front  of  the  upper  jaw  and  nearly  concealed  by  mucous 
membrane,  while  laterally  compressed  and  widely  separated  from 
each  other  on  the  sides.  In  the  genus  Rhynchonycteris  the  front 
upper  teeth  are  reduced  to  minute  filiform  movable  organs  which 
would  appear  to  have  no  value  in  the  seizing  or  the  preparing  of 
food,  but  in  all  probability  are  simply  performing  the  offices  of 
organs  of  touch  and  as  such  are  used  at  times  when  the  tongue  is 
protruded  to  determine  possibly  its  course  and  direction. 


November  10. 
Mr.  Gavin  W.  Hart  in  the  chair. 
Thirty-six  persons  present. 

On  Bows  and  Arrows  and  other  Implements  found  among  the  Arc- 
tic  Highlanders. — Drh.  Benjamin  Sharp  and  William  E. 
Hughes  exhibited  some  bows  and  arrows  which  they  had  collected 
while  on  the  West  Greenland  Expedition  of  1891.  As  far  as  they 
had  examined  the  literature  these  articles  had  not  been  before  found 
in  the  possession  of  the  Arctic  Highlanders.  The  Nares  Expedition 
obtained  an  imperfect  arrow  from  one  of  the  deserted  settlements. 
The  quiver  exhibited  contained  the  bow  and  arrows.      It  was  made 
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of  Bealskin.  from  which  the  hair  had  been  removed.  The  two  miiiq 
pouches,  the  shorter  cnniHining  the  arrows  and  the  loii^r  coDUtiO' 
iDg  the  how,  were  uoited  by  a  flat  piece  of  skin  to  which  wa.-  sfr 
tached  a  small  pocket  to  hold  seal-carrierd,  etc.  A  sling  to  cariT 
the  whole  was  made  of  raw  hide,  Ut  which  wati  attached  a  small 
handle  of  wood.  The  pouch  containing  the  bow  was  open  and  al- 
lowed the  end  to  protrude.  It  measured  iwenLy-aeven  inches  in 
length.  That  for  the  arrows  had  a  movable  cap  to  keep  the  arrows 
from  slipping  out  aud  measured  with  the  latter  twenty-one  inchea. 
The  small  pocket  was  about  six  inches  square. 

The  bow  consisted  of  seven  pieces.  Three  pieces  formed  the 
length  and  were  made  of  the  antler  of  the  reindeer.  On  each  side 
of  joints  made  by  placing  the  long  jiiece-s  together,  were  lashed 
two  pieces  of  hone.  On  the  outaide  (the  outer  curvature  of  the  how 
when  strung)  was  a  long  thin  piece  and  inside  a  short  thick  pii 
The  lashings  were  of  siuew  placed  over  the  joint.  The  endi 
the  long  piece  outaide,  which  extended  much  over  the  short  pieeQrj 
inside,  were  secured  by  a  few  turns  of  siuew  around  the  autter  portioifc.' 
On  the  outside  were  secured  about  twelve  pieces  of  plaited  siiiewi^ 
which  served  to  strengthen  the  bow  when  bent.  When  the  bow  WM» 
strung,  the  outer  surface  presented  three  curves  one  concave  on  each 
side  of  the  middle  couveic  one.  The  bow  was  unstruiig  by  pulling 
the  cord,  which  consisted  of  raw-bide,  around  toward  the  outer 
curvature,  so  that  when  the  operation  was  complete  the  string 
bent  the  bow  in  a  direction  opposite  to  that  when  strung.  Hie 
length  of  the  bow  messured  on  the  string  was  thirty-one  iachsB ;  the 
two  end  pieces  of  antler,  eleven  and  a  half  inches;  middle  piece  of 
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of  leaf  of  head,  two  inches;  breadth  of  same,  three  quarters  of  an 
inch  ;  (c)  pattern,  length,  seventeen  and  one  quarter  inches ;  shaft, 
thirteen  and  three  quarter  inches ;  ivory  head,  four  and  three  quar- 
ter inches;  breadth  of  head,  one  half  of  an  inch ;  lap  of  bevel,  three 
Quarters  of  an  inch  ;  (d)  pattern,  length,  twenty-eight  inches ;  shaft, 
fifteen  inches ;  bone  neck,  six  inches ;  length  of  iron  head,  one  and  a 
half  inches ;  breadth  at  base,  seven-eighths  of  an  inch  ;  one  and  a  half 
inches  lost  in  lap  of  bevel  and  set  of  the  head. 

Some  of  the  arrows  were  feathered,  but  not  all ;  never  more  than 
two  feathers,  about  five  inches  in  length  being  lashed  to  the  shaft. 
These  lay  flat  to  the  shaft,  which  at  this  end  in  all  the  arrows  was 
flattened.  When  the  arrow  was  about  to  be  discharged  the  plane 
of  the  feathers  would  be  parallel  to  that  of  the  string.  At  the  notch 
of  all  of  the  iron-headed  arrows  and  some  of  the  ivory  tipped  ones, 
there  was  a  seizing  of  sinew  to  keep  them  from  splitting.  The  re- 
lease was  what  is  known  as  Mediterranean  release,  three  fingers 
being  placed  on  the  string,  and  the  arrow  held  between  the  first  and 
second.  In  all  probability  the  bow  and  arrow  are  used  only  in 
hunting  the  reindeer,  many  antlers  and  skins  of  which  were  ob- 
served in  the  possession  of  the  natives. 

A  child's  bow  was  also  exhibited,  measuring  on  the  string  ten  and 
three  quarter  inches.  This  had  only  a  single  curve  and  was  strung 
by  a  piece  of  sinew. 

Two  bow  drills,  such  as  are  used  by  the  natives  to  drill  bone  and 
ivory  were  also  exhibited.  The  bow  of  one  of  these  (a)  was  made 
of  a  curved  piece  of  ivory,  the  other  (6)  of  the  rib  of  the  reindeer. 
One  drill  (a  )  was  made  of  a  thick  piece  of  wood,  in  one  end  of 
which  was  inserted  an  awl;  the  other  end  was  pointed.  When  the 
native  showed  how  this  was  used  he  held  the  end  opposite  the  awl  in 
his  mouth,  moving  the  bow  with  his  right  hand  and  holding  the  bone 
to  be  drilled  in  his  left.  The  other  drill  (6')  was  pointed  as  the 
first,  but  the  awl  was  inserted  in  a  piece  of  bone  and  this  lashed  to 
the  wooden  handle.  There  was  in  addition  in  pne  of  the  drill  out- 
fits (6),  a  piece  of  ivory  (^")  which  fitted  conveniently  in  the  hand, 
or  could  be  held  in  the  mouth.  On  one  side  a  cavity  made  to  re- 
ceive the  drill,  so  that  greater  pressure  could  be  exerted  thereon. 
Length  of  ivory  bow  (a)  measured  on  the  chord  of  the  arc  was  twelve 
and  a  quarter  inches ;  the  drill  (a'),  nine  and  three  quarter  inches ; 
wooden  part,  eight  and  three  quarter  inches.  Length  of  bone  bow 
(6),  fifteen  and  a  half  inches ;  bone  part  three  inches,  from  which  the 
awl  projected  one  inch.  The  ivory  hand  piece  for  drill  was  three 
and  one  quarter  inches  long  by  one  and  a  quarter  inches  broad. 
The  depth  of  the  cavity  was  one  half  inch. 

Dr.  dharp  also  described  a  kayak  procured  at  Cape  York.  He 
called  attention  to  the  difference  of  the  model  of  this  one  and  that  of 
one  procured  at  Godhaven.  The  kayaks  of  Danish  Greenland,  as  is 
well  known,  are  pointed  at  both  ends  and  have  a  marked  sheer,  the 
bow  and  stern  both  peaking  considerably ;  they  are  also  rounded  on 
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the  bottom  and  deck.     The  Cape  York  boat  ia  cociHtruct^d  as  a 
other  kavaks,  of  a  frame  of  n'ood  over  which  is  stretched  a  cciveriL, 
of  seal-skins  semed  together,  the  hair  tirat  having  been  removet 
The  workmanship  on  the  Cape  York  boat  was  much  more  cluuin 
and  heaivier  than  on  those  of  Danish  Greeuland.     The  bow,  wliiol 
wa«  the  highest  part,  was  pointed,  and  rose  hut  little  from  thegenertl  J 
line  of  the  boat,  and  from  here  it  sloped  gradually  to  the  sUini,  whietl  1 
was  rounded  and  its  end  did  tiot  rise  above  the  level  of  the  dook,.J 
in  fact  the  boat  had  no  sheer.     The  boat  wan  much  broader  in  jiro-  I 
portion  [ban  the  Danish  ones  and  distinctly  flat-huttomed,  the  rledc  I 
also  was  very  nearly  fliU.     The  hatch,  or  "man  hole,"  was  [wlyh*  I 
dral  iiist«ad  of  being  circular,  and  as  far  aa  the  party  could  deler^  I 
mine  no  apron,  suah  as  used  by  all  the  Danish  Greenlandeis,  wh  j 
employed.     In  fact  the  model  was  similar  to  the  kayaks  in  use  by  1 
the  Esqiiimos  of  British  America.  I 

The  entire  length  of  the  boat  wh»  eighteen  teet  nud  one  iach,  and  J 
ftiurleeii  feet  on  the  keel ;  from  the  bow  to  the  forward  part  of  tb^ 
hat«h  was  nine  teet  and  eight  inches ;  length  of  hatch,  two  feet ;  from 
after  part  of  the  hatch  to  the  end  of  the  stern,  sis  feet  and  Gve  inchefl 
The  aides,  amidships,  were  nearly  parallel,  aud  measured  in  breadu 
about    one    foot    and    nine    inches.       The    perpendicular    depUl  J 
at  end  of  keel  firward,  which  was  two  feet  aft  of  the  point  of  the  bowl 
was  twelve  and  a  half  inches;  halfway  between  the  bow  and  batcll(  ' 
eleven  inches ;  at  half  way  between  hatch  and  stem,  nine  inches,  and 
at  the  after  end  of  the  keel  two  feet  forward  of  the  end  of  the  stem, 
five  nnd  a  half  inches. 

The  Dmiish  kayak  is  hruadt-st  forward  of  ijie  hutch,  and  from 
here  it  tapers  hotii  tn  llic  liinv  ami  sicrn.  Thu  kayak  has  not,  here- 
tofore, been  iii(.-ntii)ueil  by  fxphiri'is  iis  licini;  in  use  among  the  Arc- 
tic lli;:hlandet 
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November  17. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Thirty-four  persons  present. 

A  paper  entitled  *'0n  new  and  hitherto  unfigured  Japanese 
Mollusks,"  by  H.  A.  Pilsbry  was  presented  for  publication. 

The  deaths  of  S.  R.  Knight  M.  D.,  a  member,  November  13  and 
of  John  C.  Jay,  a  correspondent,  November  15,  were  announced, 

A  New  Meteoric  Iron  from  Oarrett  County ^  Maryland. — Dr.  A.  E. 
Foote  announced  the  discovery  of  a  new  meteoric  iron  from  Gar- 
rett county,  Md.,  about  twelve  miles  from  the  P.  O.  of  Lonaconing, 
not  far  from  the  boundary  of  Pennsylvania.  It  was  ploughed  up 
about  three  or  four  years  ago  by  a  boy  in  a  field.  According  to  an 
analysis  by  Dr.  Koeuig  it  contains  over  eleven  per  cent,  of  nickel 
and  cobalt,  the  proportion  of  cobalt  being  very  high. 

It  is  one  of  the  best  octahedral  etching  irons  known,  being  even 
more  characteristic  than   most  of  those  that  have  been  used  for 

Printing  directly  on  paper.  Besides  the  striking  reticulated  octa- 
edral  structure  it  shows  a  large  number  of  secondary  lines  regularly 
disposed  with  reference  to  the  principal  marking.  These  I  oelieve 
to  DC  similar  to  those  described  by  Prof.  J.  Lawrence  Smith,  in  a 
Wisconsin  meteorite,  under  the  name  of  Laphamite  markings.  The 
original  weight  was  forty-five  ounces,  but  it  has  been  reduced  by 
analysis,  cutting,  polishing,  etc.,  to  thirty-six  and  a  half  ounces. 
The  locality  is  esj^ecially  interesting  as  being  one  of  the  very  few 
dbcovered  in  the  middle  or  eastern  states. 

The  following  is  Prof.  J.  Lawrence  Smith's  description  of  the 
Laphamite  markings  on  the  Wisconsin  iron,  which  would  apply 
equally  well  to  the  Garrett  County  Siderite,  **  The  Widmanustiittian 
figures  are  (a),  bright  metallic,  with  convex  ends  and  sides;  (6),  of 
a  darker  color  are  the  other  markings,  usually  smaller,  and  with 
the  sides  and  ends  concave. 

The  material  of  which  these  dark  figures  are  composed  seems  to 
have  enveloped  the  lighter  colored  portion,  which  serves  to  make 
the  dark  lines  so  beautifully  conspicuous.  A  good  pocket-glass  will 
show  that  the  dark  figures  are  striated  with  lines  at  right  angles 
to  the  bounding  surfaces.  When  the  figure  is  nearly  square  the 
lines  extend  from  each  of  the  four  sides,  but  when  much  elongated, 
they  are  parallel  to  the  longer  sides.  Often  these  lines 
do  not  reach  the  middle  of  the  figure,  where  only  a  confused  crys- 
tallization can  be  detected.  In  the  interior  of  the  elongated  figures 
the  lines  are  quite  irregular,  often  running  together,  and  showing 
a  striking  resemblance  to  woody  fiber.  The  nature  of  these  mark- 
ings may  be  easily  understood.  They  indicate  the  axes  of  minute 
columnar  crystals,  wliieh  tend  to  assume  a  position  at  right  angles 
to  the  surface  on  cooling." 
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The  Newe»t  Species  of  West  Indian  Land  Shellg. — Mb.  H.  A.  J 
Pii,8BRV  exhibited  iipecimens  of  Helix  lately  received,  among  tlieis  i 
Helix  CaymantTiais  Maynard,  from  Little  Cayman  islaud.  Hela  ^ 
Maytiardi,  a  uew  species,  was  described  us  follows : 

H.  (I'LAOioprYcnA)  Maynardi.     Sbell  ii  early-cove  red  uoibilpj 
cate,  depressed,   ratber  tbin.      Spire  sli|;btly  convex,  apex  obtui 
Surface  sculptured  with  prouiaeot  thread-like  strife  in  the  direcUon  J 
of  growth  lines ;  pale  fleshy- whitish,  having  a  supra-peripheral  ebest*  a 
nut  zone  and  numerous  bands  of  a  lighter  brown  both  above  and  T 
below,      ^yhorls  4i,  convex,  the  lirHt  smooth;  sutures  iinpre^sedj  I 
iaat  wborl  rounded  at  the  periphery,  deeply  descending  in  iront.  1 
Aperturo  transversely  oval,  oblique;   ont«r  lip  aligbtly  expanded^^ 
slightly  thickened  within;    baso-columellar  lip   reflexed,  nearly 
straight,  the  columella  thickened  by  a  strong  calliia  within,  which 
is  more  or  lees  truncated  below.     All,  S,  greater  diain.  13  j,  leaser 
12  oitli. 

Bab  am  as. 

This  is  one  of  those  species  lying  between  Plaifioptaclia  and  Hem- 
i(rocAiH.  It  resembles  the  form  described  by  me  as  H.  Brownii  iu 
the  surface-sculpture,  which  is  decidedly  coarse,  as,  \n  H.  Alberti. 
The  brown  bands  of  the  surface  are  visible  on  the  face  of  the  thick- 
ened and  slightly  expanded  lip. 

Helix  (Hemitrocuub)  xantbopuaks.  Shell  small,  subglobose, 
solid,  narrowly  rimate.  i^pire  low-conoid,  the  apex  obtuse.  Burface 
shining,  having  irregular  growth-linee  more  conspicuous  just  below 
the  suture.  Streaked  with  reildisJi -chest nut  on  a  pale  isabelline 
;.'roiii»i,  liavin;;  :u)  inciiL]s]iicnoii^  paler  line  at  the  periphen'  aurl  :i 
(lark  biiud  just  iilx.ve  it,  tjie  hitter  sometimes  <jl.M.]cte.  Whorls  4, 
sepiirated  bv  sli^'hily  iruiircssed  suture.-',  the  Inst  whorl  obtusely 
luifruliir  at  tlif  peri plifry.  slijrhtly  de.-'Ceiidiiig  in  front.  Aperture 
h;ilf-rou(iil,  i)blii]U<.-;  |ifiistou[c  not  in  the  loiii't  reflected,  thickened 
witliin.  ('ohunelJii  st<'t'](ly  shipiiiK.  striiijiht,  forming  an  obtuse 
an>;lc  witii  tlic  l>astil  niurgin  ;  its  upjier  two  thirds  forming  a  trian- 
mijar  n^flcxt'd  jijiite  noarlv  conceiiiiiig  the  umbilicus. 

All.  Ill,  L'Lv:mirdiam,.s,  lesser  7  j  mill. 

hiit-iMt,  lSuh;.m;Ls. 

et  known  of  the   Hemilrorhis  group 
Mioriil  col(,riu-  as  the  var.  of  H.vari- 
ti  Terr.  Moll.  111.  j.l.  slvi.  lowest  %. 
rifd  rciIdish-i'hcBtnut.      U  i.s,  in  coloring, 
n  of  H.  MUleri  wlncli  I  have  fig»retl  "»  p'- 
•■i-l,  \v:  4(t  ..t  tin-  -Miitiuiil  of  Concholotrv.  :^.i  scries,  vol.  V.     From 
tlii<  -i"'riis,  uliicli   is  ii-  nearest  ully.'the  7/.  jrn^^/io/i/wi^s  is  distin- 
ithcr  surface,  more  flatly  and 

id  described 
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Macrochlamys  Stearnsi,  n.  sp.  Shell  depressed,  very  bright 
and  polished,  straw-colored,  subopaque.  Surface  polished,  the  growth 
Hues  not  conspicuous.  Spire  but  little  raised,  almost  plane,  consist- 
ing of  4  whorls,  the  last  one  very  rapidly  widening.  Base  convex, 
concave  at  the  axis.  Suture  narrowly  margined  below.  Aperture 
wide-lunar,  oblique,  silvery-white  inside,  the  white  extending  to 
within  about  3  mm.  of  the  acute,  thin  lip  edge.  Umbilicus  very 
narrowly  perforated,  the  perforation  half-covered  by  a  small  trian- 
gular reflection  of  the  columella. 

Alt.  7,  fifreater  diara.  13,  lesser  diam.  lOi  ram.;  oblique  alt.  of 
aperture  7,  width  8  mm. 

Habitat,  Kalgan,  North  China.     (Frederick  Stearns,  1891.) 


November  24. 
Rev.  H.  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 
Forty- nine  persons  present. 

A  paper  entitled  "  On  a  Fin-back  Whale  (Balwnoptera)  recently 
stranded  on  the  New  Jersey  Coast,"  by  Edw.  D.  Cojkj,  was  presented 
for  publication. 

The  death  of  John  Turner,  a  member,  August  19,  was  announced. 

Chapter  I  of  the  By-Laws  was  amended  by  the  addition  of 
Article  X : — "  No  member  shall  be  eligible  to  the  office  of  President 
for  more  than  four  consecutive  years." 

Richard  Rossmiissler,  Elizabeth  Head  and  Harriet  Head  were 
elected  members. 

The  following  were  ordered  to  be  printed  : — 
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The  replilcB  and  batrachians  eiiu  me  rated  in  ibis  paper  were 
collected  iu  the  northwestern  portion  of  Yucatan  and  in  the  low- 
lands and  liighlanda  of  southeastern  Mexico  during  the  early  months 
of  1890  by  the  Academy's  Expedition  to  these  regions.  The  Expedif  j 
tion  waa  in  charge  of  Professor  Angelo  Heilprin,  and  the  write 
who  was  one  of  its  menibere,  is  indebted  to  him  for  the  opportuniQ 
of  working  up  the  herpetological  colJection. 

The  jwrtion  of  Yucatau  visited  by  the  Expedition  has  n  Atj 
liniesttiDe  soil,  and  the  vegetution  is  consequently  more  or  l«i 
dwarfed.  The  nionlhs  of  February  and  March,  when  it  was  visite 
form  part  of  the  dry  season  and  very  little  terrestrial  life  was  ap- 
parent. The  linards,  however,  were  an  exception  to  this  condition  ai 
things,  being  fairly  abundant.  There  are  no  streams  or  rivora  iir^ 
Northern  Yucatan,  the  only  sources  of  water  supply  being  nat- 
ural or  artificial  cisterns  in  the  limestone  roek  iu  which  the  rain 
water  is  collected.  It  is  therefore  not  a  good  place  for  the  develop- 
ment of  batrachiao  life.    The  two  spociea  of  frogs  and  one  of  the 
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Soeloponu  torqnatas  Wiegmann,  var.  maoronatns  Cope. 
A  female  from  Tekanto. 

Soeloporus  variabilis  Gray. 

A  male  from  the  Port  of  Silara. 

Cnemidophorus  Bezlineatas  L. 

A  female  from  Tunkas. 

The  dorsal  scales  are  much  smaller  than  in  any  specimens  of  this 
species  in  the  collection  of  the  Academy,  being  only  about  half  the 
size.  The  white  bands  are  very  narrow  and  very  sharply  defined. 
The  median  dorsal  area  which  is  usually  either  partly  or  wholly  of  a 
lighter  color  than  the  adjacent  areas  between  the  light  bands  on  either 
side  of  it,  is  of  the  same  color  as  these,  i.  e.,  nearly  black.  This  median 
dorsal  area  is  also  narrower  than  in  the  specimens  which  I  have  ex- 
amined, being  of  the  same  width  as  the  areas,  between  the  second  and 
third  bands,  on  either  side  of  it.  There  are  faint  traces  of  a  light 
band  along  the  middle  of  this  area.  The  unusually  dark  colora- 
tion of  the  back  is  continued  upon  the  head  and  the  dorsal  surface 
of  the  base  of  the  tail  as  dark  olive.  The  head  is  narrower  in  the 
region  of  the  nasals  and  internaml,  and  slightly  longer  than  in  the 
specimens  which  I  have  examined.  There  are  also  seven  or  eight 
superciliaries  instead  of  five  or  six.  It  is  50  mm.  long  from  the 
end  of  the  snout  to  the  vent,  and  1()0  mm.  from  the  end  of  the  snout 
to  the  end  of  the  tail. 

Ctenosaaras  oyolaroidei  (Wicgmann)  Bocourt. 

Four  specimens  of  this  species  which  is  common  throughout  the 
dry  limestone  country  of  northwestern  Yucatan  were  collected  at 
Tekanto.  They  agree  with  the  C.  cycluroides  of  Bocourt*  which  is 
very  likely  merely  a  variety  of  his  C  completa^.  It  is  probable  that 
they  represent  the  same  form  as  the  specimen  from  Yucatan  identi- 
fied by  Professor  Cope  in  1800  as  C  pedinata  of  \Viegmann\ 

Anolis,  fp? 

A  female  from  Tekanto,  allied  A.  ciipreus  Hallowell. 
Anolis  aoatiroitrii,  n.  t«p. 

Head  rather  acute  ;  from  snout  to  ear  slightly  longer  than  tibia  ; 
about  once  and  a  half  times  as  long  as  broad ;  forehead  slightly 
concave;    frontal   ridges  very  short;   a  few   scales   on    the   snout 

1.  Miss.  Sci.  Mex.  pp.  143 — 14"). 

2.  Id.  pp.  145  and  1 46. 

:i.   Proc.  Acad.  Nat.  Sci.  Thila.,  1800,  p.  124. 
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keeled ;     eyes   large ;     sculea    of    the   supraorbital   semicircles  i 
mniierate  eize,  keeled,  sej)arate<I  liy  two  or  three  rows  of  scalps; 
nine  or  leu  enlarged  supraocular  scales,  in  two  longitudinal  rows  -j 
anteriorly  and  three  posteriorly,  tlic  posterior  ones  keeled  ;  ibe second 
scale  of  the  inner  row  of  the  aupra-oculars  much  enlarged,  sepa-  j 
rated    from, the   supraorbital  by   a   row  of  small  scales;  occipital'l 
smaller  than  the  ear  opeuiog,  separated  from  the  supraorbital*  J 
by  fuur  or  five  series  of  scales ;  lureal  rows  seven ;   seven    upper 
labials  to  below  the  center  of  the  eye,  ear  opening  large,  vertically 
oval.     Gniara[}pendage  moderately  developed  in  male;  gulnrscales 
smooth.     Body   not  cumpressed.      No  dorso-nucbal   fold.     Dorsal 
Mcaled  sub-hexagonal,  juxtaposed,  those  along  the  vertebral  line  the 
largest  and  keeled,  passing  gradually  into  the  much  smaller  granular 
scales  of  the  danks;    vetitrals  much  lar^r  than  the  dorsals,  suh- 
rircular,  feebly  keeled.     The  adpressed  hind  limb  reaches  halfway 
lielween  the  eye  and  the  nostril  ;  13  or  14  lamellic  under  phalanges 
K  and  III  of  the  fourth  toe.    Tail  suhcylindricHl ;  covered  with 
large,  equal,  strongly  keeled  scales. 

(.iirayish  above,  with  a  pinkish  tinge,  A  few  scattered  blotches  of 
brown  on  the  anl«rior  portion  of  the  back.  Upper  surface  of  the 
snout  brown.  Lower  surface*  while,  becoming  a  light  brown  on  the 
under  surface  of  the  head  and  limbs.  Limbs  and  tail  with  dorsal 
.-urfucc  irroL-idiirlv  U-mvM  with  .Uirker.  Tt<,y.<»\  and  ventral  sur- 
f.LcooI'llie  Ixidv  with  a  metallic  luetic. 
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Sana  viresoens  (Kalm)  Cope,  Ranahaleoina  Kalm.     Var.  aastrioola  Cope,  Bull. 
D.  S.  Nat.  Mu8.  34,  p.  398-3P9,  1889. 

A  specimen  collected  near  a  water  tank  on  a  hacienda, 
near  Izamal,  Yucatan,  apparently  belongs  to  this  variety  of  Ratia 
vlrescens.  The  dorsal  surface  is  dark  grayish  brown  with  still 
darker  color  markings;  the  ventral  surface  white,  more  or  less 
mottled  with  brown.  Mottlings  very  close  on  the  throat,  more 
scattered  on  the  under  surface  of  the  limbs,  and  very  faint  on 
the  belly.  Color  markings  of  the  dorsal  surface  very  similar  to 
variety  brachycephala  Cope.  Dorsal  surface  of  the  head  and  the 
anterior  portion  of  the  back  darker  than  rest  of  the  body,  almost 
obliterating  the  color  markings  of  this  region.  Head  large,  broader 
than  long ;  breadth  to  length  as  five  to  four ;  contained  three  times 
in  the  length  of  the  body.  Diameter  of  tympanum  about  two-thirds 
of  the  diameter  of  the  orbit.  Inter-orbital  space  about  two-thirds 
as  wide  as  an  upper  eyelid.  First  finger  longer  than  the  second. 
Two  phalanges  of  the  fourth  toe  free.  Extended  hind  limb 
reaching  a  little  beyond  the  tip  of  the  snout.     Vocal  vesicle  present. 

Leptodaotylai  labialii  Cope. 

Cystig^athus  labialis  Cope,  Proc.  Amer.  Philos.  Soc.  Vol.  XVII,  p.  90,  and  Vol. 

XVIII,p.  269. 
Leptodactylus  caiiginosus  Brocchi,  Miss.  Sci.  Mex.,  Batr.  pp.  17  and  18,  PI.  V.  fig  1 . 

Four  specimens  obtained  near  a  water  trough  on  a  hacienda 
near  Tekanto,  Yucatan.  They  closely  resemble  the  specimen 
figured  by  Brocchi  under  the  name  of  Leptodactylus  caliginoaua. 
There  are  two  irregular  series  of  spots  between  the  lateral  glandular 
folds  upon  the  dorsal  surface,  which  are  more  or  less  confluent. 
The  adpressed  hind  limb  reaches  to  the  eye,  or  between  the  eye  and 
the  nostril. 

Bafo  masinas  L. 

Single  specimen  from  the  court-yard  of  a  house  at  Ticul. 

Bafo  vallioepi  Wiegmann. 

Three  specimens  collected  near  a  water  tank  on  a  hacienda  near 
Tekanto. 

In  these  specimens,  which  measure  from  56  to  ^(S  mm.  from 
tip  of  snout  to  vent,  the  inter-orbital  space  is  not  much  broader  than 
the  upper  eyelid. 

Mexico. 

?  Soeloporas  gratioini  Bainl  k  (iirard. 

A  young  specimen  from  San  Andres  Chalchicomula,  on  the 
Mexican  plateau  at  the  base  of  Orizaba  (8200  feet.) 
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Sceloporai  miorolepidotni  (iraj. 

Three  males  from  an  elevatioi)  of  13,000  feet  on  the  volcROO  of*! 
Orizaba, 

A  male  from  the  gardens  of   Cbapultepec,  near  the  city  i 
Mexico. 

A  young  specimen  from  n  height  of  11,20t)  feet  on    IztacciliiiatL  j 
SoeloporuB  Boalarii  itray. 

Four  malci   and  two   females   from   PeDon,  east   of  the   citv 


EoeloporDi  vuiabilii  iirny. 

A  male  from  the  town  of  Orizaba, 
Anolii  fp? 

A  small  specimen,  labeled  "  Mexlt'-o." 
Fhrynoaoms  Doagl&Hi  HdII. 

A  young  specimen  from  Zum]>augo. 

Euteani*  iMlgniamm  Co,ic,  Pivkj.  Am.  Pbil.  Soc,  Vol.  XSn,p.  1T2. 

Two  specimens  from  Lake  Cbalco,  and  two  from  Lake  Paticiiaro.  ] 
The  s|)ecimens  show  that  this  species  is  somewhat  variable.  In  '' 
one  of  the  specimens  from  Lake  Patzcuaro  there  is  a  well  defined 
dorsal  band  of  the  width  of  three  scales.  In  the  other  speciniea 
from  the  siimo  lociility  ami  in  tlnijie  from  Lake  Chalco,  It  is  more 
or  h>s<  imporiet-t.  tIic  lalcriil  l)iuid  also  ai)pL-ars  to  be  more  or 
U'>s  vitriablc:  in  ojie  of  the  spfcinieiis  from  Lake   Chalc",    being 
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Dorsal  line  well  marked,  three  scales  wide ;  lateral  line  imperfectly 
developed.     Male. 

(3)  From  Lake  Chalco. 

Total  length  780  mm ;  of  tall  170  mm. 
Gastrosteges  170.     Urosteges  78. 

Dorsal  line  indistinct,  indicated  by  a  band  of  three  to  five  lighter 
scales ;  lateral  line  well  marked.     Male. 

(4)  From  Lake  Chalco. 

Total  length  900  mm  ;  of  tail  195  mm. 

Gastrosteges  157.     Urosteges  67. 

Dorsal  line  not  to  be  distinguished  except  by  the  absence  of  any 
dark  markings  upon  the  three  rows  of  dorsal  scales,  upon  which 
it  is  found  when  present ;  lateral  line  obliterated  by  the  irregular 
dark  markings  of  the  sides.     Female. 

Streptophoms  SebsB  Dum6ril  et  Bibron. 

One  specimen  from  the  forest  of  San  Juan. 
Bafo  MonkiisB  Cope. 

Three  specimens  from  Zumpango,  about  19  mm.  in  length. 

Bana  MonteiamsB  Baird. 

One  specimen  from  the  plateau. 

Amblystoma  Mezioanam  Shaw. 
Siredon  Mexican um  Shaw. 

Numerous  specimens  of  the  Axolotl  were  obtained  at  Lake 
Chalco. 
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FBELIMINABT  NOTICE    OF    SOKE  HINERAXS  FROM  THE  SESPEITTI1IB    | 

BELT.  H£&B  EABTOH.  PEMRSTLVANIA. 

liV   JOHN    EYERHAN. 

Tlie  serpentine  belt  and  contact  rocks  have  already  supplied  no 
less  than  twenty-one  mineral  species  ajid  varieties,  many  of  which 
occur  very  sparingly  nnd  are  represented,  perhaps,  by  a  half  dozen 
specimens  of  eiich.  Thia  belt  appears  in  Warren  County,  N,  J., 
and  crossing  the  Delaware  River  about  one-quarter  of  a  mile  north 
of  Kostou,  extends  soutb-wc3t«rly,  a  distance  of  three  luilee,  thinning; 
out  at  both  ends.  The  southern  contact  of  the  belt  \s  a  gi-ayisli-blue 
limestone  of  uncertain  age,  no  determination  having  been  attempted 
on  account  of  the  absence  of  fossils;  it  seems  probable,  however, 
that  it  belongs  either  to  the  Cliaii/  or  Calmferovs.  The  north  con- 
tact of  the  belt  is  formed  by  a  ridge  of  syenite  and  gneiss,  this 
ridge  forming  the  Weygatt  Jit.,  which  nowhere  along  the  entire 
extent  of  three  miles  attains  a  greater  base  width  than  2500  to  3000 
feet.  North  of  this  ridge  is  seen  the  same  limestone,  which  forms 
the  southern  contact  of  the  serpentine  belt. 

The  following  minerals  were  all  found  in  very  limited  (juautitiee, 
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PsEUDOMORPHS :  Some  interesting  forms  of  limonite  and  turgite 
pseud omorphous  after  cubic  pyrite  have  been  found  associated  with 
the  pyrite.  A  peculiar  bronze  colored  mineral,  also  apparently 
after  pyrite,  was  observed,  but  unfortunately  not  in  sufficient 
quantity  for  determination. 

Calcite  :  Some  beautiful  specimens  of  the  variety  Iceland  spar 
were  obtained  at  Sherrer's  old  quarry,  on  the  Delaware  River  road. 
This  locality  has  also  furnished  some  silky-white  specimens  of 
aragonite. 

Muscovite  :  This  mica  has  been  found  in  considerable  quan- 
tities at  two  localities  (both  in  the  Archaean)  one  near  Low's 
Hollow,  N.  J.,  six  miles  north-east  of  Easton  and  on  the  Lehigh 
Mt.,  one  mile  from  Bethlehem,  Pa. 

Orthoclase  :  This  feldspar  has  been  found  at  three  localities 
in  the  Archaean,  (a)  near  Low's  Hollow,  N.  J.,  (6)  on  the  Weygatt 
Mt.  north  of  Easton,  (c)  near  Redington,  six  miles  from  Easton, 
associated  with  allanite  and  tourmaline. 
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DtX'EMBEH   1. 

Rev.  H.  C.  M*'CooK,  Vice-President,  iii  the  cliair. 

Fortj-Beven  persons  present. 

A  paper  entitled  "  Ecliinoderma  and  Crustaceans  collected  by  the 
West  Grecntaud  Expedition,"  by  J.  E.  Ives,  was  presented  for  . 
publication,  ■ 

December  8.  J 

Mr.  Thomas  Meehan,  Vice-PresiJeiil,  in  llie  cbair. 
Fifty-two  persona  present. 

A  paper  entitled  "On  some  new  UnJoDidnj,'"  by  H.  A.  Pilabry, 
wa.s  presented  for  publicntiun. 

The  death  of  Dom  Pedro  de  Alcantara,  Emperor  of  Braal,  a  cor- 
respondent, the  6tb  iiist,  was  announced.  J 

Change  of  Name  of  a  Oeims  of  Bats. — Dr.  Harrison  Allen  pn^J 
posed  that  the  name  Feaperwsabonld  he  restricted  to  the  Lepidoptera"! 
and  that  the  genua  of  bats  that  has  heretofore  been  known  by  this 
name  be  in  future  designated  as  the  genus  Adelont/da-is. 


J  [lersi 


DwKMliKR    22. 

Dr.  Gi:m.  II.  Houxin  the  chuir. 
jiursoiis  prMcut. 


A  pnjior  onlilWd  "(.'untril 
Nil.  VII,"  bv  TlnmmH  .Mecliii 

ThL-  ,\v:nh  of  IhMiry  V.  C 
;unu.,iii,v.!. 


s  to  the  Lite-Hijitories  of  Plants, 

■*  jiresenlt-d  for  publication. 

.  II  mrailwr,  llie  20th  inst.,  was 


1)1 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  ^  467 


A  HEW  OEKTTS  OF  YESPERTILIONIDS. 
BY   HARRISON   ALLEN,   M.    D. 

Through  the  courtesy  of  Dr.  J.  A.  Allen  I  have  recently  had  an 
opportunity  of  examining  the  type  of  Histiotus  maculatus  which 
was  described  by  him  in  the  Bull.  Am.  Mus.  Nat.  Hist.  Ill,  No.  2, 
p.  195,  Feb.  20th,  1891. 

Dr.  Allen  believed  that  this  striking  form  belonged  to  Histiottis  on 
the  ground  that  the  shape  of  the  ears  and  of  the  muzzle,  as  well  as  the 
disposition  of  the  membranes,  were  of  the  same  general  type  while 
the  teeth  were  the  same  in  number.  In  my  opinion  these  statements 
require  modification.  A  minute  first  upper  premolar  is  to  be  seen 
in  the  rather  large  space  between  the  canine  and  the  second  pre- 
molar, thus  separating  Dr.  Allen's  species  from  HiaiiotnSf  in  which 
a  single  upper  premolar  is  present.  Together  with  this  peculiarity 
I  find  that  the  general  characters  of  the  skull,  the  teeth  and  the 
wing  membrane  are  like  those  of  Corynorhinus,  Indeed,  it  may  be 
said  to  be  a  Plecotian  genus  without  muzzle  processes,^  and  since 
with  these  peculiarities  the  new  form  possesses  but  two  premolars  in 
the  lower  jaw,  it  is  quite  distinct.  I,  therefore,  propose  to  describe  it 
as  follows : 

EUDERMA  nov.  gen. 

Ears  three-fourths  length  of  the  forearm,  broad  at  tip,  united  by 
a  small  membrane.  Internal  basal  lobe  well  defined.  Internal 
basal  ridge  extends  nearly  the  entire  length  of  the  auricle.  Exter- 
nal border  simple,  entire,  without  scallops.  The  external  basal 
lobe  well  defined,  simple,  not  recurved,  hairy  on  outer  surface. 
Auricle  greatly  constricted  opposite  base  of  tragus  to  which  it  is 
attached ;  no  external  basal  ridge.  Tragus  elongate  but  scarcely 
narrowed  at  tip,  little  more  than  one-third  the  length  of  the  auricle, 
straight  or  slightly  convex  on  inner  border,  moderately  convex 
on  outer  border ;  basal  notch  shallow  indeterminate,  no  basal 
lobe.  Muzzle  simple,  depressed  in  middle;  glands  on  the  side 
rudimental  not  club  shaped ;  nostril  entire  oval  without  cornu. 


^  Dr.  Allen  informs  me  that  he  had  no  opportunity  of  comparing  this  species 
with  Corynorhinus  ^r\d  naturally  inferied  that  it  was  in  alliance  with  the  well- 
known  big  eared  bat  from  South  America. 
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The  Horicle  is  marked  with  numerous  transver^  striie  at  outer 
two-thirds  escluding  the  tip.  The  inner  border  and  tip  fringed  with 
short  iiair,  a  sparse  growth  occupies  the  inner  surface  of  the  aurit-la 
from  the  inner  border  of  the  internal  basal  ridge. 

Membranes.  The  thumb  disposed  tojbe  flexed,  the  memhrane 
extending  to  the  base  of  the  first  phalanx.  A  distinct  hem  extendi  i 
between  the  thumb  and  second  digiL  The  second  digital  interspacB  ' 
■i  mm.  wide.  MetjiCHrpnl  bones  distinct  on  palinar  asiject.  Palmar 
folds  at  fifth  metacarpal  two  in  number.  The  terminal  cartilage  of 
the  fourth  digit  axial.  Foot  one-seventh  if  the  length  of  the  fore- 
arm.   Tail  as  long  as  the  forearm,  tip  exsert. 

The  markings  on  the  membranes  are  as  follow?.  In  the  foiirthLj 
interspace  the  predigital  nerve  arises  midway  along  the  lifth  melft>l 
carpal  and  the  post  digital  from  the  distal  fourth  of  the  founhl 
metacarpal  bone.  Oblique  tibia!  lines  four  in  number.  The  int«l^l 
femoral  membrane  entire,  ample,  mariied  by  t^n  well-defined  com-'l 
plete  transverse  lines.  Intercostals  twelve  in  number  ranging  ' 
obliquely  outward  and  upward. 

Fur.  The  admirable  ilescrtption  by  Dr.  Allen  may  be  supple- 
mented aa  follows:  Black  and  white  hues  arranged  in  a  manner 
unique  in  Cheiroptera.  Dorsum  with  furofaprevailing  black — the 
hair  being  uniformly  long  and  unieolored  exce])ting  at  the  bai^e  of 
the  cars,  over  the  shmijder  bhulcs,  and  at  ibe  rump,  where 
thi!  hiiir  is  white.  The  clumps  on  the  car  are  unicolored  ;  those  on 
the  shuidder  blades  have  hair  with  ba.-^iil  half,  black  ;  that  on  the 
rump  is  intcrmiujrlcd  with  hhick  but  otherwise  the  hair  is  as  on  the 
shouhler  blades.  The  nape  of  the  neck,  crown  and  base  of  the  ears, 
wluTC  ihey  join  Ihe  crown,  of  a  more  rusty  black  than  that  of  the 
dori^um  generally.  This  arrangement  is  limiti'd  iiy  the  low  band 
whi<.'h  unites  the  ears,  the  face  is  sparsely  covered  with  blackish 
luiirs.  the  lips  at  the  sides  ai-ewhiskeird  ;  the  s|Miees  about  the  eyes 
;uc  naked.  The  under  surface  of  the  body  with  white  as  its  provail- 
irifr  ciilor,  the  lia?;iil  portion  of  the  fur  everywhere  being  blaek 
e\<'epiiiig  wlierc  the  large  ear  e\ tends  down  on  the  side  of  the  neck. 
In  this  re^'iiin,  viz.  (Ihe  u]i]ier  half  of  the  neck),  the  hair  is  pure 
wliiif  and  uuicnl.ired  and  ciutiiiuoiis  above  with  the  basal  ear 
eluuips.  The  luwiT  liidfof  tiio  side  of  neck  is  blaek  throughout. 
.\  faint  wliito  line  cxteinU  across  the  shoulder  to  unite  the  clumps  on 
tlir  shoulder  blades  to  lluu  .>f  i\w  ventre.     The  fur  otherwise  black 
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black.    The  extent  of  the   white  portion   diminishes  from  above 
downward.     Membranes  everywhere  naked. 

Skull,  Brain-case,  low,  quadrate,  the  height  one-half  the  bimas- 
toid  diameter.  The  metencephalon  as  long  as  mesencephalon  and 
pro-encephalon.  Sagittal  crest  rudimentary,  does  not  extend  beyond 
a  line  answering  to  the  middle  of  the  zygoma — the  remaining  portions 
of  the  posterior  temporal  crest  widely  separated — the  anterior  not 
defined.  Dorsum  of  face-vertex  with  a  shallow  concavity  which  is 
not  sharply  defined;  orbit  with  inflated  inner  wall  and  rugose 
elevated  upper  border ;  lachrymal  tubercle  marked.  Infra-orbiuil 
canal  short ;  the  foramen  on  line  with  interval  between  second  pre- 
molar and  first  molar.  Line  of  the  upper  margin  of  the  anterior 
nasal  aperture  if  produced  would  intersect  the  second  premolar; 
tympanic  bone  apparently  incomplete  above. 

The  paroccipital  process  bold,  trenchant;  sterno- mastoid  impression 
deeply  concave ;  mastoid  composed  entirely  of  the  squamosal  element. 
Zygoma  quite  as  in  Corynorhinus — the  squamosal  part  twice  as  wide 
as  maxillary  ;  spheno-palatine  foramen  present,  of  large  size.  Occi- 
pital crest  trenchant.  Tympanic  bone  greatly  inflated,  equals  one- 
third  the  length  of  the  skull,  not  touching  basi-occipital,  or  basi- 
spheuoid ;  excavate  anteriorly.  It  extends  to  a  line  which  answers 
to  the  middle  of  the  glenoid  cavity.  The  mesopterygoid  fossa  as 
long  as  one-third  the  distance  from  the  posterior  palatal  border  to 
the  incisors.  The  sphenoidal  foramen  is  at  the  bottom  of  a  deep 
recess.  The  coronoid  process  is  round,  small,  raised  scarcely  one- 
third  the  height  of  the  ascending  ramus  ;  lower  border  of  the  hori- 
zontal ramus  near  the  angle  slightly  concave.  The  angle  is  raised 
from  the  plane  on  which  the  mandible  rests.  Atlas  with  large 
foramen  for  vertebral  artery  which  rests  on  a  mere  thread  of  bone; 
transverse  process  semicircular  without  spine.  In  common  with 
other  cervical  vertehrie  the  tubercle  on  anterior  surface  of  body  is 
marked.  Ribs  twelve  in  number.  Both  presternum  and  meso- 
sternum  keeled.  Scapula  much  as  in  Corynorhinua,  It  was  muti- 
lated in  the  single  s]>ecimen  examined. 

Upper  teeth.  Incisors  contiguous,  slightly  inclined  toward  the 
median  line,  but  the  lateral  tooth  separated  from  the  canine  by  a 
moderate  interval.  Central  incisor  cuspidate  with  a  small  cuspule 
projected  midway  on  the  posterior  surface ;  a  distinct  cuspule  also 
arises  from  the  cingulum  posteriorly.  Lateral  incisor  one  half  the 
size  of  the  central,  and  cuspidate,  with  a  small  cuspule  arising 
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from  tlie  cingulum  od  the  anterior  and  a  second  on  the  [losterior  i 
portion.  Canine  not  larger  than  the  second  premolar,  the  hucciJ_ 
BurCiLce  is  abrupLly  convex.  The  first  premoltr  is  small  not  wedged 
in,  with  complete  cinguliim.  The  space  between  it  and  caiiiue  nai^ 
rower  than  that  lietweeu  it  and  second  premolar.  The  second  pre- 
molar 119  long  as  the  canine  and  eltghtly  fluted.  Molars  as  ia  J 
Oirynorhinvs.  1 

Lower  teeth.  Inciwrs  crowded,  trifid,  i.  e.,  the  main  cusp  poesesaea  1 
a  well  developed  cnspule  on  each  side  of  the  base — the  cingulum  oa  1 
the  posterior  side  being  large.  The  first  and  second  teeth  overlap  I 
for  a  distance  equalling  one-half  of  ibeir  diameters.  The  third  1 
incisor  retains  a  posterior  cm^pule  which  is  larger  than  the  anterior  I 
and  separated  from  the  main  cusp  by  a  wide  interval.  The  canine  I 
is  small  and  projects  but  a  slight  degree  above  the  incisors.  It  J 
exhibits  a  marked  eiispule  on  the  cingulum  anteriorly,  1 

The  premolars  are  separated  by  a  small  interval.  The  first  iA  I 
smaller  than  the  second,  distinctly  trifid  and  contiguous  to  the  cauino.  I 
The  second  in  much  larger  and  trihedral.  The  molars  as  in  Cnryria*! 
rAmiw,  the  apicie»of  cusps  acicular;  lie  lingual  surface  of  hyjw  1 
conid  is  trifid.  ^ 
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KEW  AND  HITHEBTO  UN7I0VSED  JAPANESE  M0LLU8K8. 

BY    H.    A.   PILSBRY. 

The  forms  noticed  below,  and  illustrated  upon  the  accompanying 
plates,  were  collected  in  Japan  by  Mr.  Frederick  Stearns,  of  Detroit, 
Michigan,  and  placed  in  the  writer's  hands  for  study.  So  rich  in 
animal  life  are  the  Japanese  waters,  that  we  may  still  expect  novel 
and  beautiful  forms  of  mollusks  for  many  years  to  come,  from  that 
<iuarter. 

The  illustrations  are  due  to  the  liberality  of  Mr.  Steams. 

Thylaoodei  medassB  n.  sp.    PI.  XVII,  XVIII. 

A  large  species,  nearly  always  living  in  clusters,  attached  gener- 
ally to  shells.  The  young  form  an  irregular  spiral,  the  whorls  of 
which  rest  prone  upon  the  base  of  attachment.  As  the  tube  increases 
in  diameter  it  becomes  carinated  on  the  lower  outer  portion,  or  the 
part  corresponding  to  the  "  shoulder"  of  the  whorl  in  a  regularly 
spiral  gasteropod.  At  this  stage  the  whorls  become  more  laxly 
<^iled,  and  when  not  too  closely  clustered,  present  the  appearance  of 
such  planorboid  forms  as  T.  masier  Dh.,  T.  atra  Rouss,  etc.  This 
stage  is  shown  in  the  cluster  pictured  on  pi.  XVI.  The  subsequent 
growth  is  erect  and  but  slightly  spiral,  the  tube  generally  contracting 
slightly  in  diameter,  and  cylindrical  in  form.  The  sculpture  consists 
of  narrow  longitudinal  cords  at  rather  wide  intervals,  the  spaces 
being  occupied  by  a  variable  number  of  threads,  (usually  three)  of 
which  the  middle  one  is  larger.  Irregular  growth-lines  crenulate 
the  longitudinals.  This  sculpture  is  normally  develoj)ed  upon  all 
Bides  of  the  tube.  Upon  the  latter  part  of  the  free  portion  it  is  often 
subobsolete. 

The  aperture  is  circular  in  adult  shells,  at  right  angles  to  the  tube, 
and  white  within.     The  external  surface  is  of  a  pale  brown  tint. 

No  internal  septa  were  found  in  numerous  broken  specimens;  and 
although  the  shells  were  apparently  alive  when  collected,  no  oper- 
cula  were  preserved  in  them,  the  absence  of  this  organ  being  one  of 
the  characteristics  of  Thylacodes, 

The  dimensions  may  be  seen  in  the  figures,  which  are  of  natural 
size.    The  diameter  of  the  tubes  at  the  aperture  averages  13  mm. 

The  embryonic  shell,  at  the  time  it  becomes  attached,  is  bulimiform, 
glossy  and  smooth ;  lying  upon  its  side.      The  first  whorl  formed 
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after  lUtachment  takca  place  is  perfectly  planorboiij, 
uuclear  shell  iii  the  cenler. 

Locality,  Saruga  Cuast,  Japaa. 

This  speciea  differa  from  VerTrtetun  imbriealus  Dkr,'  in  iaekiiig 
the  itnhricntiag  growth-stride  of  that  form. 

V-  imhrieatug  as  figured  hy  Dnnkeris  a  plaDorhoid  form,  like  V.} 
matier  Dh.,  atra  Rouss,  etc.,  but  it  luav  possibly  be  an 
shell. 

T.  meduitE  is  apparently  allied  to  V.  palyphrapntu  Sasei,  V.  denti- 
Jerm  Lam.  and  V.  novte-hollundiie  Roiiss.,  but  it  differs  from  them 
ill  having  the  scnlpturc  developed  over  the  whole  circumference  rf 
the  tube,  not  coufincd  to  ile  upper  surface,  or  the  part  correspond ingij 
to  the  base  of  the  shell  in  ordinary  gasteropoda,  as  it  ia  in  th< 
species. 

ThcliLerature  of  Vermetidie  is  in  a  most  confused  state  at  pi 
the  labors  of  Miirch  being  us  remarkable  for  their  obscurity  as  tti 
their  extent,  and  that  is  considerable. 
Terebra  atewiwU  n.  ij..    PI.  XIX,  Bg.  5. 

Shell  very  large,  slender  and  elongated.  22  whorls  remBinitig 
the  specimen  described,  the  upper  portion,  comprising  proboblj^- 
about  one-fourth  of  the  entire  length,  being  brobea  o£  The  whorls 
are  flattened,  having  a  narrow  but  prominent  shoulder  immediately 
Ufhiiv  the  suiurcs.  fiiusin-  the  spire  to  iippenr  narrowly  terraced. 
Tiies/ulpturuon  ihehody-whoil  eoiisisis  of  a  niirn.w,  deeply  im- 
pressed sj)irul  ^■^ol)V(■,  rovolviti^-  :,t  (uie-lliird  of  ihc  distunce  betftven 
suture  uii'l  |.eii|.her:tl  au;:le.  another  lesi-  impressed  groove  below  It 
ill  tlif  lower  Ihiiil.  the  sp;i<-es  Hiniled  \>v  these  tivo  groovfci  being 
sMiouili  savefijr  slight  K'''»tli-liiies.  Midway  between  the  lower 
griiDve  nic'utiuiied  iiiul  the  ])eiipher!d  aiigle  llien^  is  a  still  dce|>er 
gronv.s  wiih  one  or  t»'o  impressed  spiral  lines  on  each  side  of  it. 
The  Inise  has  nuinenuis  (about  ]')')  uneipial  spiral  grooves. 

The  eolor  is  soiled  whitish  wiili  a  series  of  bmwn  spots  upon  the 
middle  :u><l  lower  j.art  ofe^teb  whorl.  The  a]<erture  is  small  :  col- 
uhi.-lla  not  obviously  plieuie,  marly  verlieal  al>ove,  strongly  curving 
lothc  I.f'i  behnv.  "Alt.  of  the  deeollaled  si.eeinien  105,  greatest 
brradlii    i:i;    nun.;  alt.  of  api-riiire   12.  breadth    7    uiul.     J:i|>an ; 
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SiphoBAlia  fasoolineata  Pse.    PI.  XIX,  fi|c.  4. 

This  is  placed  among  the  ''  uDfigured  and  undetermined  "  species  in 
Tryon's  monograph  of  the  genus.  It  is  allied  to  S.  longiroHria  Dkr., 
but  has  a  longer  spire  and  much  smaller  aperture. 

Two  specimens  were  collected  in  the  Inland  Sea  of  Japan. 

At tralium  Japonioum  Danker.    PI.  XIX,  figs.  6,  7,  8. 

The  specimens  of  this  species  collected  by  Mr.  Stearns  attain 
dimensions  far  exceeding  those  of  the  original  specimens,  the  largest 
measuring  160  mm.  diam.  The  operculum  shows  this  species 
to  belong  to  the  section  Paehypoma  Gray,  as  that  section  is  restricted 
in  my  monograph  of  Astralium?  The  operculum  is  excessively  like 
that  of  Aatralium  ineqtuile,  the  type  and  hitherto  the  only  known 
species  of  the  section  Paehypoma. 

The  specimens  were  collected  on  the  southeast  coast  of  Province 
of  Kii. 

It  is  very  probable  that  Aatralium  Wardii  Baker,  recently  de- 
scribed, is  merely  a  depressed  specimen  of  A,  Japonicum. 

Tola  pnnotioulata  Danker.    PI.  XIX,  figs.  1,  2,  3. 

The  specimen  is  figured  to  show  the  characters  of  this  beautiful 
species  when  mature.  Bunker's  original  examples,  figured  in  the 
Ind.  Moll.  Mar.  Jap.,  pi.  xi,.  figs.  10, 11,  being  less  than  half  grown. 
It  is  perhaps  the  most  beautiful  species  of  Vola,  a  group  remarkable 
for  beauty. 

Xaoroehlamys  Stearnsii  Pilsbry.    PI.  XIX,  flgs.  9, 10, 11. 

Figures  of  this  species  are  here  given.  The  description  will  be 
found  on  p.  467  of  this  volume. 

A  Manual  of  Conchology,  X,  p.  221,  242,  1888. 
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A  yiN-SACK  WHALE  iBAL£NOPTE&Ai  BECEFTLY  STBANDED 

OS  THE  NEW  JEESET  COAST 

BY    E.    D.   COl'K. 

Ill  the  niontb  of  October  of  tlie  year  1891,  Ihcrnrcflssof  afiii-tiack 
whale  came  ashore  ou  the  beach  iu  front  of  the  town  of  Oceaii  City,« 
Cape  May  County,   New  Jersey.    The  attention  of  some  of  t' 
juemhers  of  the  Academy  of  Natural  Sciences  of  Phitadelphii 
ing  been  calleti  to  the  circumstance,  Professor  Angelo  Heilprin  v 
authorized  to  take  measures  to  secure  the  skeleton  for  the  museum  D^ 
the    Academy.     He  was  successful  in    obtaining  possessioti 
carcass,  and  with  the  aid  of  Dr.  8.  G.  Dixon  of  the  Academy, 
enabled  to  prepare  the  skeleton  for  transportation.      Tht^  work  was 
supervised  hy  Mr.  J.  C.  Ives  of  the  Academy,  to  whom  1  am  eape- 
cially  indebted  for  the  accompanying  description   of  the  external  _ 
a))|]earance  of  the  monster. 

An  examination  of  the  auimal  on  the  beach,  and  a  siibsequffl 
study  of  the  skeleton  on  the  premises  of  the  Academy  of  Natura 
Sciences,  has  shown  that  it  presents  chantcters  of  oonalderKble  intereet 
to  the  naturali^it.     Its  firsi  ribs  are  simple,  which  circumstance  refers 
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Along  the  lower  margin,  8  ft.,  3  in. 

Along  the  upper  margin,  6  ft. 

Greatest  width  of  the  flipper,  2  ft.,  2  in. 

Distance  from  the  anus  to  the  navel,  10ft. 

Distance  from  the  end  of  the  tail  to  the  anus,  20  ft. 

Length  of  the  dorsal  fin,  1  foot. 

Height  of  the  same,  5  in. 

Distance  of  the  dorsal  fin  from  the  insertion  of  the  flukes  of  the 
tail,  12  ft.,  5  in. 

Distance  from  the  end  of  the  tail  to  the  end  of  the  corrugations 
on  the  belly,  28  ft. 

Width  of  the  tail  across  the  flukes,  14  ft.,  10  in. 

There  were  about  88  corrugations  on  the  belly. 

There  were  no  humps  behind  the  dorsal  fin  nor  within  eight 
feet  of  the  dorsal  ridge  exposed  in  front  of  it. 

The  epidermis  of  the  entire  exposed  portion  with  the  exception  of 
the  under  surface  of  the  flippers  was  purplish  slate  color,  mottled 
with  large  blotches  of  a  lighter  tint  of  the  same  color ;  on  the  under 
surface  of  the  belly  these  lighter  blotches  were  streaked  with  white. 
The  under  surface  of  the  flippers,  i.  e.,  the  surface  next  the  body,  was 
white.  Nearly  all  the  epidermis  of  the  flukes  had  been  torn  oft)  but 
it  appeared  to  have  been  of  the  general  color  of  the  body." 

From  the  preceding  it  may  be  learned  that  the  pectoral  fin  is  about 
one-ninth  the  total  length,  and  that  the  dorsal  fin  marks  a  point 
about  one-fourth  the  length  from  the  posterior  border  of  the  flukes 
to  the  end  of  the  muzzle.  In  both  these  characters  it  agrees  with 
Balcenoptera  viusndus.  In  the  dark  color  of  the  inferior  surface 
it  differs  from  this  species,  and  agrees  with  B.  sibhaldii  Gray. 
In  the  white  color  of  the  internal  face  of  the  )>eetoral  it  agrees  with 
the  S|>ecimen  described  by  me,  under  the  name  o£  Sibbaldius  tectiro- 
stris,^  and  difl^ers  from  the  individual  described  by  Professor  T. 
Dwight*  as  Balcenoptera  vulscuIus  which  came  ashore  near  Boston, 
Mass.  The  under  side  of  the  pectoral  is  described  as  being  black  in 
this  whale. 

An  examination  of  the  osteology  gives  the  following  results. 
Vertebne  ;  C.  7  ;  D.  15  ;  L.  17  ;  C.  23  ;  total  62.  Of  the  cervicals 
only  the  axis  lias  an  entire  vertebra rterial  foramen,  and  this  is 
enclosed  by  a  wide  confluence  of  the  diapophysis  and  parapophysis. 


1  Proceedings  Academy  Nat.  Sci.  Philada.  18H9,  p.  17. 
•  Memoirs  Boston  Soc.  Nat.  History,  II,  1871,  p.  203. 
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The  iliajtopiiyees  Arc  distinct  in  all  of  the  other  oervicals,  being 
sH'^htiy  decurved  and  rather  elongate,  but  they  do  not  approach  tlie 
parapophysei  The  parapophysee  are  long  on  the  aislh  cervical,  but 
are  totally  wanting  on  the  seventh.  There  are  fifteen  pairs  of  rihs. 
Of  these  the  heada  of  the  first  pair  are  absolutely  simple ;  thoa-  of 
the  second,  third  and  fourth,  have  a  well  developed  head,  besides  the 
tiiberculum.  The  scapula  has  the  usual  antero-posterior  elongation, 
with  well  developed  acromion  and  curacuid.  The  humerus  still  baa 
llie  head  iu  the  distinct  epiphysial  stage.  The  phnlangea,  commenc- 
tng  with  the  tnteroal  digit  (no.  2)  uuuber,  4-6-5-3.  These  were 
carefully  preserved  by  Mr.  Ives,  and  the  number  is  probably  corret-t, 
with  a  possibility  that  there  may  have  been  six  phalanges  in  the 
fourth  digit. 

The  maxillaries  and  premasiltariea  were  removed  from  tbe  ekuU 
in  order  to  facilitate  their  transportation.  The  former  have  the 
acuminate  outline  of  those  of  M.  museulm,  rather  than  that  of 
if.  tibbaldii.  The  nasal  bones  bave  a  pnraJlogrammic  superior 
outline,  but  are  very  convex  in  the  fore  and  alt  direction,  tbe  surface 
descending  forwards.  They  are  flat  posteriorly  ;  at  tbe  middle  the 
adjacent  edges  are  raised,  but  at  the  distal  end  tbe  external  edges 
are  raised,  so  that  tbe  superior  surface  in  concave  in  the  transverse 
direction.  The  mandibular  ramus  is  quite  convex  outwards,  and 
the  coioiLijid  prow's*  is  very  eleviued.  The  an;;le  is  separated  from 
the  miidyle  by  an  obliijue  groove,  but  it  does  not  project  beyond  it. 
The  oiic  bulk  is  Hut  on  tbe  internal  side,  and  convex  on  the 
CNtiTtial  AiU',  the  convexity  separated  liy  a  groove  from  the  internal 
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f  longitudinal ;  14 

Otic  bulla ;  diameters  -|  transverse ;  7.2 

[  vertical  at  meatus ;  1 0 

f  anteroposterior ;  97.5 

Scapula ;  diameters  |  ^^^j^j .  73 

Atlas,  transverse  diameter  (total) ;  83 

I  vertical;  27 

Axis,  centrum  diameters  |  ^^^^jg^erse ;  38 

(vertical;  40 

Diameters  diaparapophysis  |  ^^^g^erse ;  30 

(vertical;  15.5 

Vertebrarterial  canal,  diameters  |  transverse ;  15.6 

.    ,     ,.  (vertical;  28 

Seventh  cervical;  diameters  centrum  -j  frongygj^.  35 

^      ,    ,        ,     ,.  ,         f  vertical ;  29 

Tenth  dorsal ;  diameters  centrum  <  .  ot       • 

'  ( transverse ;  37 

Length  diapophysis  of  tenth  dorsal ;  39 

First  caudal;  diameters  centrum  \  ^  '  .^ 

( transverse ;  42 

Humerus  \  ^^^^^^  '  ^'^ 

(  long  diameter  at  middle  of  shaft ;  26 

Ulna,  length ;  90.5 

Radius,  length ;  90 

Chord  of  first  rib,  including  extremities ;  130 

A  comparison  of  the  characters  of  the  skeleton  above  enumerated 
leads  to  the  following  results.  The  non-union  of  the  diapophyses 
and  parapophyses  of  the  cervical  vertebrae  posterior  to  the  second, 
is  remarkable  in  view  of  the  size  of  the  individual.  These  processes 
are  confluent  distal ly  in  the  adult  Balcniioptera  muaculus  according 
to[ authors,  as  far  as  the  fifth  and  sometimes  sixth  cervical  inclusive. 
They  are  so  in  three  si)eciinen8  described  by  Prof.  Flower*,  one  by 
Dr.  Murie,'  and  two  by  Dr.  Gray.'  This  is  even  the  case  with  the 
young  specimen  of  48  feet  in  length  descri))ed  by  Professor  Dwight. 
In  the  very  young  they  are  distinct  throughout.  In  the  two  spec- 
imens which  were  stranded  on  the  Orkney  Islands,  described  by 
Mr.  Heddle,  which  were  also  about  fifty  feet  long,  none  of  the 
cervical  apophyses  were  united  except  those  of  the  axis,  as  in  our 

>  Proc.  Zool.  Soc.  London,  18H9,  p.  G04. 
2  Loc.  cit.  1865,  p.  210. 
»  Loc.  cit.  1856.  p.  187. 
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sfieciraen.  On  this  and  oilier  grounds,  Dr.  J,  E.  Gray  referred  theae 
to  a  species  dietiuct  from  B.  miucultii  under  the  name  of  B. 
duguidii. '  Later  authors  have  not  adopted  this  sjiecies.  The 
(vrricala  are  in  the  ?anie  condition  in  SOibaldkit  teetiroatrU  from 
the  coast  of  Maryland.  The  same  slnicUire  is  persistent  iu  B. 
ail/baldii,  in  spite  of  ila  great  itimeiiBloiiB.  It  ia  remarkable  that  the 
Ocean  City  specimen,  which  is  about  67  feet  long,  nearly  the  adult 
sixe  of  B.  musculiu,  should  still  retain  this  character  of  immaturi^. 
It  sTiggests  the  enijtiiry  whether  there  may  not  be  a  species  i)f  fin* 
back  in  the  Atlantic  possessing  characters  of  both  the  species  B, 
mmctilitt  and  B.  ailibaldii. 

It  has  been  stated  already  that  the  phalanges  number  4-6— "i-S.' 
Profeasors  Flower  and  Van  Beneden  give  llie  mimhera  fiir  ft 
maenUuK  as  2-5-5-^  ;  a  notewortliy  dillerenoa.  Professor  Dwight'a 
Bjtecimen,  however,  ban  4-*W)-2,  whicJi  come»  much  nearer  to  our 
specimen.  The  question  arises,  are  the  numbers  given  to  fi.mufni/M 
by  the  authors  quoted,  derived  from  defective  preparations  ?  The 
figure  in  Gervaia  and  Van  B^edeu's  Osteographie  dcs  CiStac^V 
conveys  the  impression  that  a  phalange  or  two  bus  been  lost  from  the 
digit  II.  Should  the  numbers  given  prove  to  be  correct,  the 
increased  numbers  of  phalanges  In  the  American  specimens  again 
points  to   resemblance   to    B.   sihhaldii,   where   Flower   gives  th* 
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ECHIH0DEBM8  AND  CBUSTACEANS  COLLECTED  BT  THE 
WEST  GBEEHLAHD  EXPEDITION  OF  1891. 

BY   J.    E.    IVES. 

The  collection  of  Echinoderms  aod  Crustaceans  obtained  by  the 
Expedition  of  the  Academy  of  Natural  Sciences  to  the  western  coast 
of  Greenland  in  the  summer  of  1891,  Professor  Angelo  Heilprin  in 
charge,  was  made  mainly  in  McCormick  Bay,  on  the  southern  shore  of 
Prudhoe  Land,  in  Lat.  77°  40'  N.,  Long.  71°  W.  where  Lieutenant 
Peary,  in  command  of  the  North  Greenland  Expedition,  was  left  in 
winter  quarters.  A  few  specimens  were  also  collected  at  localities 
touched  at  in  the  journey  to  and  from  this  place. 

The  author  is  indebted  to  Professor  Benjamin  Sharp  the  Zoologist- 
in-Charge  of  the  Expedition  for  the  opportunity  of  working  up  this 
portion  of  the  collection. 

No  new  forms  were  found,  but  the  collection  is  of  some  interest  on 
account  of  the  specimens  having  been  obtained  much  further  north 
on  the  western  coast  of  Greenland  than  heretofore.  It  is  also 
worthy  of  note  that  the  two  Isopods,  Atylus  carinatus  and  Theniuto 
libellula,  are  the  prey  respectively  of  the  Eider  Duck  and  the  Ringed 
Seal. 

So  much  has  been  written  upon  the  arctic  fauna  that  it  would  be 
superfluous  to  make  any  comments  upon  the  distribution  of  the 
species  collected,  but  attention  may  be  drawn  to  the  fact  that  the 
more  that  is  known  of  the  marine  invertebrates  of  these  regions,  the 
more  apparent  becomes  the  general  homogeneity  of  the  circumboreal 
fauna.  The  collections  made  by  the  United  States  Expedition  to 
Point  Barrow,  Alaska,  have  confirmed  the  evidence  in  this  direction 
already  obtained  by  the  various  expeditions  to  the  arctic  regions  of 
the  North  Atlantic,  and  by  the  "  Vega  "  during  its  cruise  along  the 
northern  shores  of  Russia  and  Siberia. 

ECHINODERMS. 

Amphiura  Smidevalli  MUllcr  and  Troschel. 
Amphiura  Holhblli  Ijiitken. 

McCormick  Bay.  A  single  specimen  dredged  in  3  fathoms  of 
water  upon  Fucus. 
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Opbiogtypba  roboiU  Ljiniu.' 

Opiiiura  gquamosa  Liitken. 

?  Ophiura  faaeieulata  Forbes. 

McCoroiick  Bay-    A  uumber  of  s]>e«imen3  dredged  id  3  fatboms  I 
of  water  upon  Fucub. 
OphlootsD  larioeniit  Forben. 

OphiocUn  Kroyeri  Liitken. 

McCorniick  Bay.    Four  specimciis  dredged  in  3  fathoms  of  water  I 
upon  Fucu*. 
Aiurias  Grdnlaadioa  SteeDatruji. 

McC'onnick  Bay.     A  single  specimeu  dredged  in  3  fathonie  of  i 
water  upon  Fiictie. 

Aitariai  palarii  MUllor  and  Trowbcl. 

Godliavu,  Dieco   Island.    A   single  Bpecimen  collected   on    thei 

Strongylooentrolai  OrBbMliitoiii  Muiivr. 

McCorinick  Bay.     A  single  young  specimen  dredged  in  3  falbomB  | 
of  water  upon  Fucus. 

CRUSTACEA. 
Aroturni  Bafflni  S&biac. 

jrcCormtefe  Bay.     A  single  s|>ecimen  collected  on  the  beach. 
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Themisto  Ubellula  Mandt. 

Melville  Bay.    Numerous  specimens  from  the  stomach  of  a  Ringed 
Seal  (Phoca  foBtida,) 

Aegina  spinifera  Bell. 

McCormick  Bay.     A  single  specimen  from  about  3  fathoms  of 
water. 
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The  following  annual  report*  were  read 
lication  Committee;— 


nd  referred  to  the  Pnb*  J 


REPORT  OF  THE  RECORDING  SECRETARY. 

The  meetings  of  the  Academy  have  been  beld  during  the  year. 
1891  n'ithout  inter  mi  asion.  On  no  occasion,  cv^ii  in  midsummer,' 
lias  there  been  lack  of  a  quorum.  The  co-operation  of  the  several . 
Sections  of  the  Academy  baa  been  continued  on  the  appointed  eveo* 
ings  with  gratifying  results.  The  average  attendance  has  been  fifty- 
two  ae  compared  with  thirty  of  the  year  before.  Tlie  increase  hwi 
been  due  to  three  or  four  meetings  where  the  attendance  rniigedi 
from  183  to  '^9b,  due  to  the  special  interest  of  the  occasion,  sucb  as. 
tlie  Leidy  memorial  addreaaea  and  the  reports  of  tbe  Greenland' 
Expedition.  Even  e.icluding  these,  the  attendance  has  been  soma- 
what  greater  tliau  that  of  lost  year,  which  itself  showed  a  gratllying 
increase  over  former  years.  Such  statistics  may  be  worth  recording 
as  they  indicate  a  sustained  and  increasing  interest  which  can  only 
be  due  to  the  number  and  valueof  the  communications  presented  for 
tbe  consideration  of  the  meetings.  Sul^ects  distributed  over 
entire  field  of  natural  hislorv  have  been  discussed  by  Messrs.  Leidy, 
II,.il|ui[i,  M.-cluiu,  Clia|>Tii;iu,  llnru,  Ivcs.  Ryder,  Sharp.  I'ilsl>ry, 
,\!lc)i,  IvMiiiL',  .^rcCo-.k.  \V,K,ln,nn.  ICu-lish.  F(.ote,  Rand,  Marlin- 
(lulls  SkirniiT,  !;'■.■<,  WiiiL'Mlo.  1m. rd,  WiUou.  I'cary,  Osborn,  Cbes- 
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vance  of  any  other  society  in  America  and  is  equalled  by  but  few 
elsewhere. 

Thirty-nine  papers  have  been  presented  for  publication  as  fol- 
lows : — J.  E.  Ives  4,  H.  A.  Pilsbry  3,  Witmer  Stone  3,  Charles  Earle 
2,  E.  D.  Cope  2,  Harrison  Allen  2,  R.  W.  Shufeldt  2,  Edward  Ban- 
croft 1,  H.  C.  Chapman  1,  H.  C.  Chapman  and  A.  P.  Bru baker  1, 
J.B.  Ellis  and  B.  M.Everhart  1,  Edw.  Goldsmith  1,  John  Ford  1, 
Ashdown  H.  Green  1,  Angelo  Heilprin  1,H.  F.  Osborn  1,  W.  H. 
Dall  and  H.  A.  Pilsbry  1,  G.  Baur  1,  Charles  R.  Keyes  1,  Jos. 
Leidy  1,  F.  Lamson  Scribner  1,  Geo.  A.  Kcenig  1,  O.  C.  Marsh  1, 
Thomas  Meehan  1,  Geo.  A.  Rex  1,  Theodore  D.  Rand,  Wm.  W. 
Jefferis  and  J.  T.  M.  Cardeza  1,  John  Eyerman  1  and  Samuel  N. 
Rhoads  1. 

Thirty-six  of  these  have  been  accepted  for  publication  in  the  Pro- 
ceedings, two  for  the  Journal  and  one  has  been  returned  to  the 
author.  It  is  to  be  regretted  that  the  limited  means  at  the  disposal 
of  the  Publication  Committee  has  rendered  it  necessary  to  delay  the 
printing  of  some  of  the  papers  reported  on  favorably.  In  common 
with  all  the  departments  of  the  Academy  the  Publication  Committee 
feek  acutely  the  necessity  for  increased  resources.  It  is  due,  not 
only  to  the  members  of  the  Society  but  also  to  our  exchanges,  from 
some  of  whom  we  receive  more  than  we  give,  that  papers  of  value 
presented  for  publication  be  issued  promptly  and  with  illustrations 
worthy  of  the  Academy's  position  in  the  scientific  world.  It  is  true 
that  the  volume  of  Proceedings  about  being  completed  will  compare 
favorably  with  the  greater  number  of  those  received  in  exchange, 
but  we  are  indebted  wholly  or  in  part  for  several  of  the  plates  to 
contributors  and  others,  and  it  is  most  desirable  that  the  Publication 
Fund  should  be  so  increased  as  to  place  us  beyond  the  necessity  for 
such  assistance. 

Thirty- nine  members  and  three  correspondents  have  been  elected. 
During  the  year  the  deaths  of  fourteen  members  and  three  corres- 
pondents have  been  announced  and  the  resignations  of  seven  mem- 
bers, namely,  F.  A.  Genth,  Jr.,  John  T.  Montgomery,  Mrs.  C.  Stev- 
enson, Wm.  Gerlach,  A.  G.  B.  Hinckle,  E.  Fronani  and  8.  G.  M. 
Montgomery  have  been  accepted,  thus  leaving  an  increase  of  eighteen 
in  the  list  of  active  members  at  the  end  of  the  year. 

The  death  of  the  President,  Dr.  Joseph  Leidy,  April  30,  entailed 
a  severe  loss,  not  only  on  this  society  but  on  science  everywhere.  To 
his  modesty  and  amiability  was  due  the  warm  personal  affection  felt 
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for  him  by  all  witb  whom  he  was  placed  in  intimate  association,  i 
iiig  but  rarely  met  with  except  among  tliose  united  by  blood  or  b 
close  eocial  ties.  Engaged  as  he  had  been  in  the  uniuternipted 
ice  of  the  Academy  as  Librarian,  Curator  and  President  for  nearly  | 
half  a  century,  it  is  evldeut  that  only  the  posseBsion  of  rare  qualiUeg  | 
as  a  man  and  a  scholar  could  have  enabled  him  to  retain  the  conG-  1 
deuce  of  a  varying  constituency  duringsuch  a  prolonged  period.  A.  , 
memorial  meeting,  impressive  because  of  the  sincerity  of  the  seud" 
ments  of  esteem  and  regard  expressed,  was  held  May  12th.  The  | 
personal  history  of  the  deceased  President  was  read  witb  loving  ap-  | 
preciation  by  Dr.  Wm.  Hunt,  his  iutimiite  associate  since  early  mau- 
hood ;  the  various  sections  of  his  widely  distributed  scientific  work  i 
were  reviewed  by  Dr.  Harrison  Allen,  Dr.  H.  C.  Chapman,  Mr.  ■ 
Joseph  Willcos,  and  Dr.  James  Darracb,  his  personal  character  and  I 
services  to  the  Academy  being  commented  on  by  the  Recording  J 
Secretary. 

In  consequence  of  the  repetition  and  overlapping  which  is  uiift^'A 
voidable  in  such  indeijeudently  prepared  papers,  it  was  deemed  ad-- 
visable  that  a  continuous  biographical  notice  should  be  pr&<ent«il  for  J 
publication.  This  duty,  on  the  invitation  of  the  Academy,  wsa 
admirably  performed  by  Dr.  Henry  C.  Chapman  whose  intimate 
knowledge  of  the  man  and  his  work  specially  fitted  him  for  the 
a|ipuintniciit.  The  [ihoto,<;ravurc  portrait  imblishcd  with  the  memoir 
admirably  rejirest'nt^  Dr.  Lcidy  as  he  was  known  to  the  present 
generation  of  Acadeniician.^,  without  indicating  any  of  the  changes 
due  to  tlic  dc'kiiess  and  exhaustion  of  his  last  niontlis  of  life. 

As  a  further  mark  of  re.apcct  to  bis  memory  the  Academy  resolved 
to  leave  the  presidential  chair  vacant  until  the  end  of  the  year. 
His  cunitorshi])  was  iilled  by  the  cleclion,  June  2,  of  Dr.  Henry  C. 
Cha|ujiun  wlio  was  al.-o  placed  by  the  Council  on  t)ie  Library  Coni- 


Mr.  Aubrey  U.  Smith,  n  member  of  the  Council,  having  died 
^prii  14th,  Mr.  Cliiij".  IvSmith  \v:i.s  clcL-led  to  till  thevacancy.  He 
i:is  :iN<i  a]>poinicd  uu  the  J'ulillc;ili<>n  Committee  to  fill  the  vacancy 
;ui-,.a  by  the  death  uf  Dr.  Lcidy. 

Tlic  foniiati'in  ofivn  <  )ri)itliiil(>;:ical  (Section  was  authorised  May 
'<'\  It  has  since  liccii  orijiinixcil  Hith,  it  i-^  believed,  immediate  ben- 
lit  t<j  tlic  <le|iititiii.'iit  of  the  Academy  with  which  it  is  connected. 

The  C.nuicil  ap)iointeii  Mes-rs.  .{ugelo  Heilprin,  J.  P.  I^esley, 
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Committee  on  the  Hayden  Memorial  Geological  Award.  On  the 
report  of  this  committee  the  second  medal,  together  with  the  balance 
of  interest  arising  from  the  Fund,  was  voted  by  the  Academy 
October  20th,  to  Edward  Drinker  Cope  in  recognition  of  the  value  of 
his  services  to  geological  and  paleontological  science. 

Chapter  I  of  the  By-Laws  was  amended  by  the  addition  of  Article 
X : — ^No  member  shall  be  eligible  to  the  office  of  President  for  more 
than  four  consecutive  years. 

All  of  which  is  respectfully  submitted. 

Edw\  J.  Nolan, 

Recording  Secretary, 


REPORT  OF  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  respectfully  reports  that  during  the 
past  year  commencing  December  Ist,  1890,  he  has  received  from 
sixty-eight  Societies,  Museums,  etc.,  one  hundred  and  thirty- 
one  notices  of  the  receipt  of  the  publications  of  the  Academy; 
thirty-two  notices  from  Societies,  Museums,  etc.,  of  the  forward- 
ing of  their  own  publications.  There  has  been  received  twenty 
applications  to  exchange  publications,  for  reports,  and  asking  for 
missing  numbers  of  the  Academy's  publications.  Twenty-five 
letters  on  various  subjects,  together  with  four  invitations  to  the 
Academy  and  its  members  to  participate  in  congresses,  meetings,  etc. 
have  been  received  and  answered.  Six  notices  of  deaths  have  been 
received. 

During  the  year  three  Correspondents  have  been  elected  and 
notices  to  that  effect  have  been  forwarded  to  them ;  the  acknowl- 
edgement of  one  of  these  has  been  received.  Nine  certificates  of 
Correspondentship  were  forwarded  to  those  elected  during  the  past 
year,  four  of  which  have  been  acknowledged. 

Respectfully  submitted, 

Benjamin  Sharp, 

Corresponding  Secrethry, 


REPORT  OF  THE  LIBRARIAN. 

The  Librarian  respectfully  reports  that  the  accessions  to  the 
library  of  the  Academy  from  November  30, 1890,  to  December  1, 
1891)  amount  to  4335,  an  increase  of  156  over  the  additions  of  the 
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precediiig  year.    They  were  composed  of  3858  pamplilete  and  i>ai 

of  serials,  4-10  volumes  and  37  maps,  photographs,  engravings,  i 

We  are  indebted  to  the  following  sources  for'this  supply. — 

Societies ljy)6    i   Ceological  Suryey  ofNcwSonlh 

I       Wales 

I  D.  B.  McCartec 

I  Geolugical  Surrey  of  Minnesota, 

I  Alex.  MuckU 

I   Histoncsl  Society  of  Peiinsylvaikia, 

)  Wilmer  Stone 

'  Clark  Manwcll  Memorinl   Com- 


I.  V.  Williamson  Fund.      .     .     . 

Edilots 

Authors, 

U.  S.  Dcpwtiueni  of  Ihe  Inlerior. 

Wilson  Funil 

U.  S,  Deparlmenl  of  Agriculture, 

Slat*  of  Penosylvanin 

U.  S.  Depatiment  o(  Slate,     .     . 
Bei'j.  Smith  Lyman,      .... 

Ch-Ts.  P.  Pfrot 

Tliomat  Meehan, 

H.  C.  Woodjr 

II.  A,  Piljbry, 

Miniiler    of    Public     W<><k5    in 


10 


llnmson  Allen,   .     .     . 

Calilomia  State  Minitie  Uureau,  9 

U.  S.  TriMury  Dejjartment,   .     .  9 

GavernmeDt  of  Australia,  ...  8 

Geological  Surrey  of  Pennsylvania,  8 

Geological  Survey  of  Russia,       .  7 

Biitiih  Miu«un),       ti 

Geologic*!  Surrey  of  Canaiia,  6 

Angelo  Heilprin, 6 

GcMoeical  Surrey  nf  India,    .     .  6 

U.  S.  W,ir  nL-jinitmciit,       .  (j 

l'liili|ri',\-".il.-crt.       .      '.     .'    \     '.  ,i 


Ea«l  Indian  Govenimeni,        .     . 

U,  S.  Departmenl  of  Ulx>r.    .     . 

Canadian  Meicotologlcftl  Service, 

U.  S.  Navy  Deparlment,    .     ■     . 

Depnrlmentol  Agricultute.Canada, 

C.  W.  Reilly, -    . 

;.  H.  Redfield 

Geolotjical  Survey  of  Kentucky, 

Frau  G.  Vom  Ralli 

Henry  Skinner 

Norwegian  Gorcrnmenl,    .     .     . 

Niagara  Conunia^ioneis,     .     .     . 

Geotogical  Survey  of  Portugal,    . 

Geological  Survey  of  New  Zralaad, 
I  Geotogical  Surney  of  Roumania, 
I  Adele  M,  Fielde 

U.  S.  CoaM  Survey 


IlliiK 

W.   1.  ¥:■. 
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The  subject  catalogue  of  the  entire  library  was  completed  and 
arranged  early  in  the  year.  It  has,  of  course,  been  since  kept  up  to 
date,  the  accessions  being  carded  and  arranged  immediately  on  their 
presentation. 

But  few  volumes  have  been  bound,  all  the  resources  of  the 
Library  Committee  being  required  for  the  purchase  of  books 
actually  needed  by  the  working  members  of  the  Academy  and  for 
the  continuance  of  subscriptions  to  serials  and  periodicals. 

Among  the  more  noteworthy  additions  recorded  is  a  fine  set  of 
Edwards'  Botanical  Register,  a  much  needed  journal,  procured  by 
special  subscriptions  received  from  Messrs.  John  T.  Morris,  Stuart 
Wood,  Alex.  Biddle,  Charles  W.  Trotter,  Charles  Schaeffer  and 
Miss  Serena  Potts,  through  Mr.  Thomas  Meehan. 

The  "Hortus  Siccus  Gramineus"  of  Wm.  Curtis,  published  in 
London  in  1802,  was  presented  in  two  well-preserved  volumes  by 
Dr.  Charles  R.  King  and  being  illustrated,  not  by  figures  but  by 
the  plants  themselves,  was  transferred  to  the  herbarium. 

We  are  indebted  to  Mr.  Edw.  C.  Pickering  for  a  fine  crayon 
portrait  of  the  late  Dr.  Charles  Pickering,  whose  early  work  in  con- 
nection with  the  Academy  well  merits  such  commemoration. 

Another  interesting  addition  to  the  society's  collection  of  portraits 
is  a  fine  oil  painting  of  Alex.  Lawson,  the  engraver,  who,  although 
never  a  member  of  the  Academy,  was  intimately  associated  with  the 
founders  and  should  be  held  in  grateful  remembrance  in  consequence 
of  the  fine  plates  prepared  by  him  in  illustration  of  Binney's 
MoUusks  and  Wilson's  Birds.  The  picture  was  presented  by  his 
daughter,  Mrs.  Mary  Lawson  Birckhead. 

A  pair  of  globes  bequeathed  to  the  Academy  by  Mrs.  Cecilia 
Barron  Fest  have  also  been  received  and  appropriately  placed  in 
the  library. 

It  gives  me  pleasure  to  acknowledge  the  efficient  assistance 
rendered  in  the  current  work  of  the  year  by  Mr.  William  J.  Fox. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Librarian. 


REPORT  OF  THE  CURATORS. 

The  Curators  present  the  following  statement  of  the  Curator-in- 
*        Charge  as  their  report  for  the  year  1891 : — 
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The  Curator-in-Charge  reB))cctf\])ly  reporle  tLat  the  oolWiiana 
of  the  Academy  are  in  much  the  same  condition  as  thev  were  ut  tli« 
tiiutiiifthe  preparation  of  the  lust  annual  reiiort;  this  condiliou  t*, 
iu  the  main,  salisfaelory  bo  fur  us  the  actual  state  of  preservation  of 
the  8[welineiiR  Is  concerned,  but  the  limitatioD  of  apace  in  (ho 
MuacuQi  no  longer  [Kirmils  of  tliat  attention  being  ^iven  to  prwper 
display  and  clnseifi cation  which  are  so  desirable,  either  from  lb« 
point  of  view  of  the  mere  visitor  or  of  that  of  the  wieDtist.  AlteQ- 
tioD  has  been  repeatedly  called  in  these  reportH  to  tliia  deficiency, 
but  fur  the  time  it  haa  seemed  imposerihle  to  rectify  the  defect.  The 
siiirpritiingly  rapid  growth  of  the  collections,  giving  evidcnci-  of  con- 
tinued and  increased  interest  in  the  workings  of  the  Academy,  has 
of  itself  been  the  chief  obstacle  to  Bystematization,  crowding  as  it  dm«, 
all  space  available  in  the  iiiiititution.  Relief  seems  near  at  hand,  how- 
ever. The  generous  reaponse  of  the  t^tate  to  the  A mdemy 'a  applica- 
tion for  aid,  as  manifested  in  two  enactuieola  of  the  legislature 
(sessions  of  1888-1889  and  1890-I8H1)  each  appropriating  860,000 
toward  the  comiitructiou  of  an  addition  to  the  present  building,  baa 
made  it  possible  for  the  Academy  to  practically  eoter  upon  aschrme 
of  enlargement,  and  the  close  of  the  preaent  year  sees  completed  tb« 
"connecting  museum"  which  is  to  unite  the  existing  building  on 
I>]gan  Square  with  the  mitin  edifice  fronting  on  19th  street,  the 
Piirlv  (■rc<ni„n  of  whii'h  is  iinxion.-ly  l"<ike<l  forward  lo.  Thi^ 
iiiaiii  >tru<'tiiro,  ilie  coitipk'ti.iii  of  svhiVh  will  tiuirk  nn  c'lioch  in  ilie 
hi>lorv  ,>1  the  Academy,  will  fovcr  a  surfaw  nreii  of  upproximatfly 
■2Vim  siiiiiirf  fuel,  and  iicuriy  tr.'l.lc  the  iivuiliihlc  ^mre  which  ih.- 
iii.-liloti'iTi  iiDW  liiii".  Thf  ti.liil  i-iist  of  this  .itruclore  is  pstimuted, 
fznni  |)hm<  :i1re:i.ly  drawn  :i]id  .i|>]>roV('d.  :»  iihoiil  $-2<HI.III)0, 
toward    »lii'-li    ih.-    A.adcmv    has    nnw    i[i  a<'tiKil  funds  !ind  siib- 
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The  connecting  building  which  has  just  been  completed  con- 
tains the  new  lecture  theatre,  with  a  capacity  of  500,  and  a  museum 
hall,  well  adapted  to  an  exposition  of  synoptic  natural  history. 
For  the  present,  and  until  further  accommodation  is  afforded,  it  will 
be  used  to  display  a  "  State  collection  " — a  collection  illustrative,  so 
far  as  it  is  possible  in  the  restricted  space  which  is  offered,  of  the 
natural  resources,  principally  geological  and  mining,  of  the  State  of 
Pennsylvania. 

The  acquisition  of  a  hall  designed  specially  for  the  delivery  of 
lectures  is  of  importance  to  the  Academy,  as  it  permits  of  that  atten- 
tion being  given  to  one  department  of  the  workings  of  the  institution 
which  its  limited  accommodation  has  thus  far  rendered  all  but 
impossible.  Heretofore  all  the  lectures  prepared  under. the  auspices 
of  the  Academy  have  been  delivered  in  the  Library  Hall  or  in  one  of 
the  east  rooms  prepared  specially  for  class  purposes.  The  various 
uses  to  which  it  has  been  found  necessary  to  put  the  latter  room,  has 
ultimately  thrown  all  the  lectures  into  the  Library  Hall,  much  to  the 
discomfort,  at  times,  of  the  special  workers  and  students  in  the  Library, 
and  always  to  the  disadvantage,  through  lack  of  adaptability,  of  the 
lecturer  and  his  audience.  The  large  attendance  at  some  of  these 
lectures — and  equally  so  at  some  of  the  regular  stated  meetings  of 
the  Academy  when  communications  of  special  interest  have  been 
announced — has  demonstrated  the  deficiency  of  seating  capacity, 
and  members  as  well  as  visitors  have  sometimes  been  obliged  to 
forego  the  proceedings  for  want  of  room.  This  disadvantage  the 
new  lecture  hall  will  rectify.  Constructed  in  the  form  of  a  theatre, 
with  raised  platforms  and  gallery,  it  is  well  adapted  to  the  wants  of 
an  average  audience. 

The  additions  to  the  Academy's  collection  made  during  the  year 
are  of  unusual  importance,  and  it  is  gratifying  to  be  able  to 
report  that  they  cover  about  equally  all  departments.  The  re- 
newed activity  which  has  manifested  itself  in  certain  departments 
which  have,  for  some  time  back,  been  in  a  condition  more  or  less 
stationary  augurs  well  for  a  period  of  prosperity,  and  it  is  not  too  much 
to  hope  that  this  period  will  be  one  of  the  most  promising  in  the 
hiBtory  of  the  institution.  Special  attention  is  in  this  connection 
called  to  the  report  of  the  Conservator  of  the  Orinthological  Sec- 
tion, Mr.  Witmer  Stone.  From  this  it  appears  that  the  Academy 
bM  added  to  its  already  vast  collection  of  birds  upwards  of  1200 
•peoiiDeDS,  many  of  them  now  for  the  first  time  represented   in 
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the  milium.  The  thanks  of  the  Academy  are  specially  due  to 
Mr.  Sftmuel  N.  Rhoada.  who  has  generously  given  upwards  of  900 
birds,  representiog  the  avi-faunn  of  the  southern  United  States  from 
Florida  to  California.  To  the  members  of  the  Itelaware  Valley 
Ornithological  Club,  an  organization  of  energetic  students  recently 
founded  for  the  prosecution  of  orinthological  studies,  the  Academy  is 
also  under  ohligations  for  the  gifl  of  a  superb  collection  of  nestfi  of 
Penneylvania  birds,  numbering  60  pieces ;  these  nests  are  taken 
with  their  accessories,  and  thus  illustrate  a  full  scheme  of  &• 
architecture. 

With  the  sanction  of  the  Academy  the  Orinthological  Section  has 
i^ued  circulars  asking  for  the  establishment  of  a  permanent  endow- 
ment fund  for  the  more  efficient  management  of  its  department; 
the  substantial  response  which  this  effort  has  already  met  with 
encourages  the  belief  that  before  long  the  full  subscription  asked 
for— 825,000— will  be  received. 

In  the  department  of  conchology,  which  continues  to  be  the  most 
fully  represented  of  any  in  the  Academy,  and  which  still  takes 
rank  as  the  first  of  its  kind  in  the  world,  the  work  of  classificalion 
and  rearrangement  progresses  with  the  usual  vigor,  thanks  lo  the 
labors  of  the  Conservator,  Mr.  H.  A.  Pilsbry,  and  of  his  co- 
workers, members  of  the  Conchological  Section  and  of  the  American 
Association  of  CoiiL'liologisls.  The  specimens  added  during  the  year 
are  comprised  in  1710  trays,  so  that  the  total  collection  of  shells,  now 
exhil)ite<l,  numbers  (i2,700  trays.  Tlie  work  of  the  American  Asso- 
ciation of  Cuncbologists  in  bringing  together  a  complete  and  select 
collection  of  the  luollusca,  recent  and  fossil,  of  the  United  States,  is 
being  nipidly  poshed  fi)rwar<l,  and  there  are  already  represented  in 
the  new  series  334  genera  and  l'>l  spwies,  contained  in  921  trays. 
The  liillowing  statement  from  the  President  of  the  Association, 
Mr.  Jnliii  II.  Campbell,  outlines  the  work  of  the  organization; 
"  The  fiirmatiiin  of  the  collection  has  met  with  the  most  enthusiastic 
su]i]>inl  of  the  members.  Freely  contributing  specimens,  they  take  a 
pride  in  sending  only  such  shells  ua  will  do  credit  to  the  Association, 
and  it  is  tlieir  confident  ex|iectalii)n  that  before  many  years  the  col- 
lection will  lie  the  finest  special  exhibit  of  natural  history  specimens 
in  Aineriuu,  if  not  in  thi' world.  It  already  contains  several  tyi)es 
of  new  species,  many  line  examples  of  species  of  which  the  Acad- 
eiiiv's  general  collection  contained  onlv  poor  or  inferior  specimens. 
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new  feature  into  American  museums.  The  life  history  of  the  Amer- 
ican mollusca  may  be  traced  from  the  earliest  known  forms  to  the 
living  species,  as  the  collection  approaches  more  and  more  toward 
completion."  The  donations  to  this  collection  are  from  52  col- 
lectors, whose  names  appear  in  the  list  of  additions  to  the  museum. 

The  departments  of  entomology  and  botany  continue  to  profit  by 
the  valuable  services  of  their  special  Conservators,  Dr.  Henry  Skin- 
ner and  Mr.  John  H.  Redfield,  who,  a3  in  past  years,  contribute 
their  work  gratuitously,  for  the  benefit  of  the  Academy.  To  these 
gentlemen  a  debt  of  gratitude  is  due  for  the  great  amount  of  tinie 
which  they  give  to  the  care  of  the  special  collections  under  their 
charge,  and  for  their  efforts  to  obtain  new  material  for  them. 
In  this  connection  also  the  Curator-in-Charge  would  refer  to  the 
services  of  Mr.  Thomas  Meehan,  who  for  years  past  has  assiduously 
labored  toward  increasing  the  Academy's  herbarium .  and  supply- 
ing the  rare  botanical  works  needed  for  the  study  of  the  plants, 
himself  contributing  extensively  from  his  own  private  purse.  The 
appended  list  of  donations  to  the  herbarium  indicates  the  satisfactory 
condition  of  the  department  of  botany. 

The  additions  to  the  collection  of  minerals  have  been  somewhat 
l^ss  important  than  during  past  years,  partly  due  to  the  fact  that 
the  collections  have  been  steadily  nearing  completion,  thereby 
rendering  it  more  difficult  to  procure  desiderata,  and  also  to  the 
protracted  illness  of  the  Conservator  of  the  Wm.  S.  Vaux  collec- 
tion, Mr.  Jacob  Binder,  which  has  prevented  that  attention  being 
given  to  the  collection  which  it  would  otherwise  have  received. 
The  regular  Academy  collection  of  minerals  continues  to  receive 
attention  from  Mr.  W.  W.  Jefferis,  the  Conservator  of  the  Mineral- 
ogical  Section,  and  from  others  associated  with  that  Section. 

The  accessions  in  the  departments  of  geology  and  paleontology 
are  referred  to  in  the  report  of  the  Professor  of  Invertebrate 
Paleontology.  It  may  not  be  amiss,  however,  to  refer  in  this 
place  to  the  acquisition  by  the  Academy's  West  Greenland  Expedi- 
tion, among  other  geological  material,  of  a  large  mass  weighing  260 
pounds,  and  of  four  smaller  masses  of  the  famous  Ovifak  iron,  tellurite 
or  meteorite,  the  nature  of  which  has  given  rise  to  so  much  discussion 
among  chemists  and  geologists.  The  largest  mass,  while  very  con- 
siderably smaller  than  either  of  the  three  blocks  which  were 
secured  by  the  Swedish  Government  in  1871,  exceeds  in  weight  by 
some  fifteen  pounds,  the  Nordenskjold  specimen  deposited  in  the 
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BritUh  Mtiseum.  No  analysis  of  the  Academy's  stone  has  i 
been  made,  although  numerous  requests  for  permission  to  moke 
such  esamination  have  been  received.  A  more  detailed,  although 
aa  yet  only  preliminary,  sketch  of  the  o|>eratious  of  the  West 
Greenland  Expeditioi)  has  been  submitted  to  the  Council,  aitd  is 
appended  as  a  special  report. 

In  departments  of  the  Academy  other  than  those  that  have  been  J 
specified,  the  work  of  arranging  and  cataloguing  has  been  steadily,  ; 
though  not  rapidly,  progressing;  this  work,  under  the  direction  J 
of  the  Curator- in -Charge,  has  been  in  the  main  carried  out  byhuj 
assistant,  Mr.  J.  E.  Ives,  to  whose  efibrts,  also,  and  to  the  liberality  7 
of  Mr.  F.  Stearns  of  Detroit,  the  Academy  is  indebted  fur  most  1 
valuable  additions  representing  the  iuvertebrale  (echinodemi  and  I 
crustacean)  faunas  of  the  Japanese  and  West  Indian  Seas.  Mudi'  I 
new  material  has  also  been  brought  from  the  latter  region  by  Mr,  J 
William  J.  Fox,  who,  in  the  interests  of  the  Academy,  spent  si 
month  in  the  early  part  of  the  year  on  the  island  of  Jamaica. 

Attention  has  been  called  in  the  last  report  of  the  Curator-io*  ^ 
Charge  to  the  deficiencies  in  the  Academy's  collection  of  receat  j 
miimmalia,  which  is  still,  if  we  except  the  cabinet  of  archteologyt 
the  weakest  department  of  the  museum.  Thanks  however,  to  the 
lihemlity  of  the  Philadelphia  Zoological  Society,  through  the  Super- 
iiitondent  of  the  Giirdeus,  Mr,  Arlbur  Erwin  Brown,  new  material 
isheiiijrcojistiintly  ubtniiied,  much  of  it  of  a  kind  which  it  would  be 
dirticult  lo  dujilicjite.  The  oiteological  ci)lle».'tion,  which  is  already 
the  most  extensive  in  the  country,  is  thus  being  rapidly  increased, 
iiiirl  it  is  hoiK'd  that  before  long  it  will  he  sufficiently  complete 
lo  permit  of  its  being  sepnnited  into  a  "type"  series,  similar 
In  the  famous  lluntcrian  Collection  of  the  Royal  College  of 
Surgeons  in  London.  Apart  from  the  donations  which  have  been 
receive<l  from  the  Zoological  Society,  the  dopartnient  of  mammalogy 
has  been  enriched  by  a  scries  of  skulls'  of  the  larger  African 
<|uiidrupcd:J,  from  the  region  of  Mount  Kilinia  'Njaro,  the  gift  of 
Dr.  W.  L.  Abbott,  a  member  of  the  Academy,  who  is  at  present 
exploring  the  northern  wilds  of  India.  Auiong  these  skulls  are  a 
jiiiinbcr  of  rare  types  of  antelopes,  Tiic  most  important  accession 
of  ilie  year  to  the  dcparlment  of  mammalogy,  is  the  complete 
skeleton  of  SibhaldV  whale  (H'i/tnwptera  SihMtlUX  obtained  from 
a  carcass,  (!«  ieot  in  Icn;:th,  .-Iranded  on  the  New  Jersey  Coa.»t  on 
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of  Ocean  City,  assisted  by  the  generosity  of  Dr.  Samuel  G.  Dixon, 
the  Academy  is  indebted  for  this  very  rare  and  valuable  specimen, 
the  only  one  of  the  kind  in  this  country,  and  one  of  four  specimens 
contained  in  the  museums  of  the  world.  This  is  the  first  recorded 
occurrence  of  the  species  in  American  waters.  The  specimen  in 
question  has  been  made  the  subject  of  study  by  Prof  Cope,  who 
has  contributed  a  paper  on  its  structure  and  peculiarities  to  the 
Academy's  "  Proceedings." 

The  general  routine  work  of  the  Curator's  department  has  been 
conducted  as  in  previous  years,  no  broad  departure  of  plan  or 
method  having  been  considered  necessary.  The  entire  collection  of 
alcoholics  has  been  examined,  and  it  is  a  pleasure  to  be  able  to 
state  that  less  than  a  half-dozen  removals  have  been  found  necessary. 

It  is  well  to  call  attention  to  the  defective  condition  of  the  roof 
of  the  museum,  which  allows  of  the  accumulation  of  moisture  in 
the  walls,  and  a  penetration  of  the  same  into  some  of  the  wall- 
cases,  thus  rotting  the  labels  and  otherwise  disfiguring  the  speci- 
mens. It  has,  indeed,  been  found  necessary  to  empty  a  few  of  these 
cases,  and  the  contents  of  others  would  be  removed  were  there  space 
for  their  arrangement  elsewhere.  Repeated  attempts  have  been 
made  to  repair  the  defects  of  the  roof,  but  the  form  of  construction 
renders  it  difiicult  to  do  so  effectively.  The  increasing  leakages, 
combined  with  the  heavy  cost  of  the  repairs,  make  it  probable  that 
a  new  roof  will  have  to  be  provided  before  many  years. 

Specimens  for  study  have  been  loaned  during  the  year  to  Dr.  G. 
Baur,  of  the  Clark  University,  Worcester,  Mass.;  to  Mr.  Chapman, 
of  New  York ;  to  Dr.  G.  Brown  Goode,  of  Washington ;  and  to 
Profs.  W.  B.  Scott  and  H.  F.  Osborn,  of  Princeton.  The  Curator- 
in-Charge  reports  the  loss  of  two  specimens  of  the  chelonian  Cino- 
sternum  Pennsylvanicum. 

The  Board  of  Curators  as  it  was  constituted  at  the  time  of  the 
preparation  of  the  last  annual  report,  had  been  in  existence  since  the 
latter  part  of  1883,  a  period  of  seven  years.  The  removal  of  one 
of  its  members,  the  President  of  the  Academy,  Dr.  Joseph  Leidy, 
who  occupied  the  position  of  Curator  for  a  continuous  term  of 
forty-four  years,  and  whose  death  took  place  on  the  30th  of  April 
last,  left  a  vacancy  in  the  Board,  which  was  filled  by  the  election 
(June  2d)  of  Dr.  Henry  C.  Chapman.  It  is  needless  to  comment 
upon  the  loss  to  the  Academy  which  the  death  of  its  late  President 
and  Chairman  of  the  Board  of  Curators  entails;  it  is  sufficient  to 
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sity  that  no  one  had  been  for  a  longer  period  of  time  activeljfl 
ideutifled  with  its  interests,  and  no  one  baa  added  greater  lustre  tol 
the  galaxy  of  names  with  which  the  history  of  the  institutioaw, 
illumined. 

Respectfully  aubniitled, 

Anqelo  Heilpein, 

Oil  ro  (or- in-  Charge. 

ON    THE  OPERATIONS    OF  THE    WEST   GREENLAND     EXP»-    ] 


As  leader  of  the  auxiliary  party  which  accompanied  the  . 
Academy's  North  Greenland  Expedition  to  the  Arctic  Regions,  I  t 
reapectfuljy  submit  the  following  preliminary  report  of  operations; 

The  combined  Es]>edition,  under  direction  of  Civil  Engineer  \ 
Rolwrt  E,  Peary,  left  Brooklyn,  N.  Y.,  on  the  steam-whaler  "  Kite  " 
June  6th,  arriving  at  Sidney,  Cape  Breton,  on  the  llth  of  the 
aiime  month.  After  shipping  18/1  tons  of  coal,  in  addition  to  a 
remaining  144  tons,  the  "  Kile"  headed  for  the  coast  of  Greenlnnd 
via  the  Strait  of  Belle  Isle,  entering  the  early  ice  of  the  Strait,  off 
Greenly  Island,  on  the  I5th.  On  the  19th  the  ship  left  the  "  pack," 
and  sighted  tlie  coast  of  Greenland,  somewhat  southwest  of  Cape 
Desolation,  on  the  night  of  the  23d.  Godbavn  or  Disco  was  made 
on  the  l^TtJi,  and  IJpernivik  on  July  1st.  Ko  ])ack  ice  of  any  conse- 
(juciice  was  met  with  until  a  jiosition  about  opposite  the  Devil's 
Tliiinib  (Lat.  74°  40')  w.v*  reached,  late  in  the  afternoon  of  July 
2d.  From  this  day  until  the  2;id,  when  we  had  attained  a  point 
somewhat  westward  of  Cajic  York,  the  Expedition  was  virtually 
powerless  in  the  gri|i  of  the  Melville  Bay  ice,  niid  it  was  only  by 
dint  of  hard  eHort  that  it  suci-eetlcd  in  making  the  Sorth  Water, 
It  was  during  one  of  the  many  attempts  to  force  a  passage  through 
the  ice  that  an  unfortuimtc  ncci<lent,  the  breaking  of  the  right 
le>r,  befell  Jlr.  Tcary  (July  lltb).  The  accident  was  not 
considered  at  tlie  time  of  such  a  nature  us  to  niatciially  interfere 
with  the  pr0'=|K;cts  of  the  Ex|>i>ilitii)n.  The  entrinice  to  Inglefield 
(lijlf,  where  Mr.  I'cary  had  anlicijiatcd  cstal)lisliirig  Ins  winter 
ilMurters,  wiis  readied  oil  July  '24111.  biLt  tlic  presence  of  a  continuous 
icc-shcfl  [nvvcLiifd  entry,  and  lifter  due  consideration  a  site  was 
.^fleeted  on  tlie  south  si.lc  of  McCormick  Bay,  just  north  of 
II  Sound,  in  jtnnroxiiuitte  Lat.  77°  4."'  N.     This  Bay  com- 
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advantageous  sites  for  wintering  on  the  north  coast.     It  is  in  the 
midst  of  a  r^on  where  game  in  one  form  or  another  is  abundant. 

After  the  virtual  completion  of  Mr.  Peary's  winter  house,  the 
party  immediately  under  my  charge,  consisting  of  Dr.  Benjamin 
Sharp,  Zoologist-in-Charge,  Dr.  W.  H.  Burk,  botanist,  Dr.  W.  E. 
Hughes,  ornithologist.  Dr.  J.  F.  Holt,  zoologist,  Mr.  L.  M.  Mengel, 
entomologist,  Dr.  R.  N.  Keely,  surgeon,  Mr.  Frazer  Ashhurst  and 
Mr.  Alex.  Kenealy,  turned  southward,  firing  the  final  salute  at  5.30 
A.  M.  of  the  30th. 

On  the  southern  journey  much  delay  was  occasioned  by  fogs  and 
storms,  which  interfered  largely  with  the  operations  of  the  Expedi- 
tion. Little  ice,  beyond  freely  floating  or  grounded  icebergs,  was 
met  with  in  the  traverse  of  Melville  Bay.  Cape  York  was  left  at 
midnight  of  Aug.  3d,  and  Wilcox's  Head,  south  of  the  Devil's 
Thumb,  sighted  about  noon  of  the  5th.  That  which  occupied  us 
three  weeks  on  the  northern  journey  was  thus  accomplished  in  about 
thirty-six  hours  on  the.  return.  The  passage  of  the  Waigat,  north 
of  Disco  Island,  was  made  on  the  8th  and  9th  of  August,  and 
Godhavn  reached  early  on  the  10th.  On  August  23d  the  last  day 
of  the  contract  with  the  agents  of  the  "  Kite,''  the  vessel  steamed 
into  St.  Johns,  Newfoundland.  A  margin  of  but  a  few  tons  of 
coal  was  left  on  arrival. 

The  stopping  places  of  the  Expedition  in  Greenland  were:  God- 
havn, Ovifak  (southern  shore  of  the  island  of  Disco),  Moder  Bay 
(east  shore  of  the  same  island),  Kudlisaet  (north  shore,  on  the 
Waigat),  the  Swarte  Huk  (opposite  Skalo  Island),  Uperuavik,  the 
Duck  Islands,  Cape  York  (a  few  miles  to  the  east  of  the  actual 
cape),  Saunders  Island,  Netlik  (the  Eskimo  settlement  on  Barden 
Bay),  Herbert  Island,  and  the  two  shores  of  McCormick  Bay.  Col- 
lections were  made  at  all  of  these  points. 

It  is  as  yet  impossible  to  estimate  the  scientific  results  of  the  Ex- 
pedition, but  a  cursory  examination  of  the  collections  that  have  been 
brought  back  encourages  the  belief  that  considerable  material  that  is 
new  to  science  has  been  obtained,  while  the  bulk  of  the  collections  is 
new  to  the  Academy's  museum.  Briefly  summarized  the  collections 
are  approximately  as  follows : 

Department  of  Ethnology : — 1  Eskimo  skeleton,  22  Eskimo  crania, 
2  Eskimo  kayaks  (one  from  the  region  of  Cape  York,)  2  Eskimo 
sledges,  and  a  variety  of  implements,  utensils,  etc.,  mainly  from  the 
tribe  of  the  Arctic  Highlanders. 
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Veriebrala  Zoology. — 2  young  (wliite)  seals — aluffed,  2  Skulls  of 
seals,  1  Polar  bear  skull,  2  Walrus  skulls,  1  R«iiideer  skull,  1  Blue- 
foK  skull,  354  speciaiens  of  birds,  and  a  collection  of  e^gs. 

Marine  Zoology. — -Speciiueus  obtained  iu  dredgiiiga  and  other- 
wise— not  yet  oinasified, 

Entomology. — 444  specimens,  esclusive  of  those  collected  at  Capa  % 
Breton,  distributed  ^  follows:  Hymenoptera  25,  Coleoptera  4,f 
Diurnal  Lepidoptcra  106,  Moths  143,  Diptera  166. 

A  uurober  of  these,  as  reported  hy  the  Conservator  of  the  Ento 
mological  Section,  are  new  to  science. 

Botany.— &.  nearly  complete  collection  of  all  the  flowering  plauuj 
mosses  and  lichens  found  in  the  region. 

Geology. — A  full  suite  of  rock  specimens  from  all  points  touchei 
by  the  Expedition.     Noteworthy  among  these  is  one  of  the  1ai;g 
iron-stones  (meteorite  or  tellurite)  from  the  famous  region  of  Ovifal^ 
weighing  approximately  26(1  pcmnds.  While  a  pygmy  in  compariso 
with  the  giant  stones  which  were  secured  at  the  same  spot  by  thm 
Swedish  Government  in  1871,  it  is  yet  considerably  larger  than  t 
well-known  Nordeoskjold  specimen  in  the  British  Museun 
interest,  which  from  their  peculiar  construction,  attaches  to  tbestt'^ 
stones,  no  leas  than  their  exceeding  rarity  in  collections,  makes 
the  specimen  an  exceedingly  valuable  one  to  the  Academy's  museum. 
Tlio  Kxpcditiou  was  furlher  siicccsiful  in  finding  a  number  of  other 
irngiiiciits  iiud  liluckr^  tngclhcr  aggregutinjr  several  pounds  in  weight. 

It  slKiuld  be  uiited  ilial  no  fiise  of  semus  illness  occurred  on  the 
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[le^jifi'ltully  subniitlod, 

AN(ii:i.o  Hi:iM-uiN-, 
I,eud:r  nf  Ihc  U'mI   < ireciihuid  Expedition  A.  -Y.  S. 


liKl'DltT  OK  Till-:  H10I.(HilCAL  AND  MICROSCOPICAL 
SICCTION. 

Diiriii-  tlK>  Vfar  IsOl  tlii,-  Section  l.iis  held  eighteen  lui-elings. 

■I'liiviMU'w  ni.'iiilK'i-^  biivf  bci'ii  adniitteii :  Mi«  Marv  Schively, 
Mr.  A .-.  1'.  H1..W11  (irul  M,-,  Kll/^dictb  S.  I{!;,<kM.. 

Tlie  i;>llo«in,L'  ofii-'.Ts  have  In^-u  .■lc<.tcd  t<.  .-iTve  for  the  ensuing 

llirorlor Dr.  lionjamin  Sharp. 
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JSecarder,  .        .        .        .        .        Harold  Wingate. 

Treasurer, Charles  P.  Perot. 

Conservator, Dr.  George  A.  Rex. 

Corresponding  Secretary,  .        .  Dr.  Charles  Schaffer. 

Very  respectfully  submitted, 

Harold  Wingate, 

Recordttr. 


REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

Since  the  last  annual  meeting  of  the  Section,  specimens  have  been 
received  from  forty-nine  sources,  to  the  number  of  1710  trays  and 
bottles,  a  detailed  list  of  which  will  be  found  in  the  **  Additions  to 
the  Museum."  In  no  year  since  the  acquisition  of  the  A.  D.  Brown 
collection  in  1887,  have  there  been  added  so  many  species  new  to 
the  Academy,  more  than  800,  or  nearly  one-half  of  the  total  number 
of  additions,  being  species  new  to  us,  and  between  thirty  and  forty 
are  species  new  to  science.  Most  of  the  latter  have  been  described 
in  the  Manual  of  Conchology,  the  Proceedings  of  the  Academy,  and 
the  Nautilus,  during  the  year. 

The  more  interesting  accessions  are  the  series  of  East  Indian 
land  shells  purchased  by  the  Section,  comprising  all  of  the  known 
species  of  several  genera  of  Helicidse  and  Cyclophoridae,  and  nearly 
all  of  many  other  important  genera,  such  as  Hy})selostoma,  Diplom- 
matina,  Diaphora,  Arinia,  Opisthosthoma,  etc.  Our  series  of  fresh- 
water shells  from  the  African  Lake  Tanganika  has  been  almost 
completed  by  purchases  and  donations  during  the  year,  only  a  few 
species  and  varieties  being  still  lacking. 

Through  the  liberality  of  Mr.  Frederick  Stearns  the  number  of 
our  Japanese  marine  shells  has  been  greatly  augmented,  and 
several  interesting  new  forms  have  been  figured  and  described  in 
the  Proceedings  of  the  Academy  and  the  Manual  of  Conchology. 
Dr.  H.  von  Ihering,  of  Rio  Grande  do  Sul,  Brazil,  has  presented 
thirty-four  species  of  South  American  Unionidaj  which,  with  two  or 
three  exceptions,  are  new  to  the  collection. 

Mr.  Anastasio  Alfaro,  Director  of  the  National  Museum  of  Costa 
Rica,  has  sent  to  the  Conservator  an  interesting  collection  of  eighty 
species  collected  by  him  in  Costa  Rica.  Dr.  J.  C.  Cox,  of  Sidney, 
N.  8.  Wales,  has  presented  twenty-five  species  of  land  shells  from 
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Aiislralia,  and  through  Mr.  S.  R.  Roberts,  rare  species  of  Cyi>rew  J 
and  Marginella.  Our  suites  of  Australasian  shells  have  alao  beea  1 
increased  by  exchanges  and  gills  from  a  number  of  correspondent^  J 
Mr.  C.  T.  Mu»on,  forty-one  species;  Mr.  S.  W.  Wright,  twenty-aixB 
spedea,  Mr.  Qias.  Hedley,  and  others.  1 

Our  suites  of  American  shells  have  been  greatly  increased  by  4 
donations  from  a  targe  number  of  correspondents  of  the  Con^rvatoFr  I 
but  more  especially  by  the  collections  of  the  American  Associatioa  J 
of  Conchologista.  I 

This  collection,  formed  entirely  by  members  of  the  Association,  1 
and  constituting  an  esbibit  of  moltusks  of  the  United  States  only,  1 
DOW  occupies  nine  large  table  cases.  762  trays  of  specimens  have  J 
been  added  during  the  year,  representing  nearly  as  many  species.  Tfee  1 
officers  of  the  Association,  John  H.  Campbell  £sq.,  President,  Mr.  I 
John  Ford,  Vice  President,  and  Mr.  C.  W.  Johnson,  Secretary,  takfr  i 
entire  charge  ofthc  mounting  and  labelling  of  these  specimens.  Mom  I 
space  is  already  urgently  required  far  this  exhibit,  and  this  need  u  M 
the  more  imperative  because  many  species  in  this  collectios  are  I 
being  exkibUed  for  the  first  time.  The  regular  series  of  American  J 
freah-water  shells  of  the  Academy  being  for  the  most  part  inS 
drawers,  frequently  several  tiers  of  trays  deep,  and  conaequentlf  J 
very  difficult  to  consult. 

Jlore  space  for  the  di-^iihiy  of  the  Oriental  Helices  and  the 
liulimi  is  also  needed.  These  frroups  are  now  in  unsightly  and 
inconvenient  hen|>s  on  nccount  of  the  lack  of  case-room.  This  con- 
fusion could  be  jmrtly  remedied  by  the  nw  of  shallow  trays  for 
the  drawer.*,  in  which  a  large  number  of  small  species  could  be 
arranged.  This  plan  has  been  very  successfully  adopted  by  the 
f'onscvvator  in  the  disposition  of  several  thousand  trays  of  Cluusilia, 
I'upa  and  Cylitidrclla  ;  and  the  members  of  the  Museum  Committee 
enrjR-stly  ri'conuin'iid  that  forty  or  fitly  large  drawer-trays  be  pro- 
cured for  the  reception  of  the  species  of  Steiiogyra,  the  smaller 
operculales,  the  geographic  suites  of  American  Helices  and  a  [Kirtion 
of  the  Anriculidic.  This  will  give  room  for  the  proper  arrangement 
of  the  llelires  and  liulimi  during  another  year. 

Of  the  cin-rciit  luimlieis  of  the  Manual  of  Conchology  four 
parts  ijf  each  scries  have  been  issued  since  the  last  re|>ort.  The 
faiiiilii's  A<'m:cid:c  l>ei>etid:i',  I'atellida'  and  Tifiscaniidie  have  been 
iiiiim>graplicil,  anil  in  the  siconii  series  the  groups  (ieotroebiis  and 
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part  of  Cochlostyla.      The  specimeDS  of  each  group   have  been 
identified  and  relabelled. 

The  Conservator  has  been  much  assisted  by  Mrs.  Pilsbry,  who 
has  neatly  mounted  the  specimens  presented  and  studied  during  the 
year,  over  three  thousand  five  hundred  trays  in  all.  Mr.  Campbell 
and  other  members  of  the  Museum  Committee  have  also  rendered 
valuable  aid  in  the  Museum. 

Respectfully  submitted, 

H.  A.  PiLSBRY, 

Conservator, 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

Much  interest  has  been  taken  in  the  work  ofthe  Section  during  the 
year.    The  meetings  have  been  fairly  well  attended,  the  highest 
number  present  at  any  one  meeting  being  fifteen  and  the  lowest 
seven.    Verbal  communications  of  interest  have  been  made  by  a 
majority  of  the  members  and  reported  in  the  monthly  issues  of  the 
Entomological  News.     Nearly  four  hundred  books  and  pamphlets 
have  been  added  to  the  library,  some  of  which  were  purchased,  the 
majority,  however,  being  either  donated  or  received  in  exchange. 
The  collections  are  all  in  fairly  good  condition,  much  work  having 
been  done  on  them  by  the  Conservator  and  the  members  interested 
in  the  several  orders.     Many  valuable  additions  have  been  made 
to  the  cabinet,  in  all  about  1369  specimens.     The  most  important 
additions  were  received  from  the  Greenland  Expedition  and  from 
Mr.  W.  J.  Fox  who  presented  much  of  the  material  he  collected  in 
Jamaica.    Rev.  Dr.  McCook  presented  a  valuable  and  accurately 
named  collection  of  European  Ants  which  will  be  very  useful  for 
comparison.     Many  specimens  were  received  through  the  agency  of 
the  Entomological  News  which  is  published  by  the  Section  with  the 
financial  aid  of  the  American  Entomological  Society.     Volume  two 
of  this  journal,  consisting  of  two  hundred  and  fourteen  pages  with  ten 
plates,  has  been  completed.     It  has  steadily  grown  both  in  size  and 
circulation  and  during  the  coming  year  twenty-four  pages  will  be 
published  each  month,  and  each  number  will  be  illustrated  if  pos- 
sible.   At  the  meeting  held  December  14th,  1891,  the  following 
were  elected  officers  to  serve  during  the  coming  year : 
Directory         .        .         .        .         .        .        Geo.  H.  Horn. 

Viee-Presidenty I.  C.  Martindale. 
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Reatrder, 
CoTuervalor,     . 

I^ibliealion  Committee, 


Henry  Skinner. 
Henry  Skinner. 
(J.  H,  Riding*. 
( Philip  laurent. 
Henrt  Seinhbk, 

Reeorder. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  Vic*-Uireetor  of  tlie  Bot[init.-ii1  8eelioii  Uiw  pteaitur*  in 
reporting  that  the  growth  of  the  Hobarium,  which  it  han 
been  a  satisfaction  to  record  in  former  year§,  still  continues,  as  is 
«hown  by  the  alatomeut  of  the  Conservator  hereunto  attached  ma 
part  of  this  n-jKirt. 

'Stated  meetings  have  been  held  regularly  during  the  year,  and 
many  matters  of  interest  to  botanical  science  introduced,  some  (if 
which  have  appeared  in  the  publications  of  the  Acad«my. 

The  Section  is  out  of  debt  and  with  a  balance  In  ita  lrea«ury. 

The  officers  fur  the  ensuing  year  lire: 


Direetnr, 

\V.  S.  W.  Ruachenberger,  M.  D 

Vice-Director.      . 

Thomas  Meehan. 

I'c'itr<lei; 

C;!iiirles  Sfhiifler,  M.  D. 

C-r.  Ser.  .aid  Trois 

Hi-er, 

IsiUiC  ('.  Martindale. 

Coii>cn:,lor, 

John  II.  Kcdiield. 

Ko-^pectfuUj 

submitted, 
Thomas*  Mickhak, 

Vice-Direelor. 

(V^wtfrraior'jr/ftVwrf/orlNiH.—TiieCcmscrviitor  of  the  Herbarium 
in  presciiliii;!;  hi»  rc])ort  for  the  vciir  closing  November  30,  is  enabled 
til  con^rmtuliite  the  Academy  and  the  S,t'tioii  upon  the  imjiroved 
cundilioii,  constant  grouibaiid  tiicieasing  usefulness  of  its  Ijotanical 
collediuns. 

The  acccsiiotis  ihiriiig  the  year  liave  kept  pace  with  those 
..f  former  years.  The  total  iiiiiiilier  of  sj)t.cies  of  Phanerogams  and 
viiscnlar  (.■'rypl-gams  received  has  been  l.',49C.  Of  these,  721  s|)ecies 
were  new  lo  (lie  Herbarium,  reprfseiitiug  also  72  genera  new  to  us, 
60.",  j])edes  are  Xurlii  ArLLericau.  l,."il.H  are  from  tropical  America. 
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received,  Mosses,  171  species;  Hepaticse,  40;  Algae,  120;  Lichens, 
27 ;  Fungi,  201 ;  in  all  559  species,  which,  added  to  those  above 
mentioned  gives  a  total  of  3,055  species. 

In  the  ''Additions  to  the  Museum"  will  be  found  the  usual  detailed 
list,  but  we  may  here  specify  some  accessions  of  special  interest.  Prof. 
Rovirosa  has  continued  his  explorations  of  the  flora  of  the  Mexican 
provinces  of  Tabasco  and  Chiapas  and  has  sent  us  209  species.  Mr. 
Pringle's  collections  in  the  northern  provinces  of  Mexico  have  con- 
tributed 291  species.  The  collections  made  by  Dr.  Thomas 
Morong  in  South  America  during  the  years  1888  to  1890  have 
furnished  us  350  species,  including  many  new  and  rare  species  from 
the  desert  of  Atacama — and  othei-s  are  on  the  way.  Prof.  Leopold 
Krug,  of  the  Koyal  Botanical  Museum  of  Berlin,  has  sent  us  446 
West  Indian  species,  most  of  them  from  Porto  Rico,  and  many  of 
them  new  to  science.  John  Donnell  Smith  of  Baltimore,  has  made 
a  second  contribution  of  Guatemalan  plants  amounting  to  161 
species  most  of  them  collected  by  himself.  The  Academy's  Expedi- 
tion to  Greenland,  under  the  charge  of  Prof.  Angelo  Heilprin, 
furnished  80  species  of  phanerogamic  plants,  besides  some  Lichens. 
Frank  S.  Collins  of  Maiden,  Mass.,  has  presented  120  species  of 
marine  Algse  from  the  coasts  of  New  England  and  of  California ; 
and  a  very  complete  series  of  the  Sphagnacese  of  New  England 
consisting  of  28  species  and  88  varieties  and  forms,  named  by  Carl 
Warnstof,  has  been  contributed  by  Edwin  Faxon  and  Edward  L. 
Rand. 

The  plants  received  have  been  carefully  poisoned  and  the  North 
American  species,  with  most  of  those  from  tropical  America,  have 
been  mounted.  Heretofore  the  exotic  portion  of  the  Herbarium  has 
received  but  little  of  this  latter  attention,  so  essential  to  its  perma- 
nent preservation,  but  this  year  the  Academy  has  enabled  us  to 
make  a  beginning,  by  supplying  the  necessary  mechanical  aid. 

Several  large  collections  received  in  years  past,  such  as  the 
Menke  Herbarium,  the  Lea  Herbarium  and  others  await  similar 
treatment  and  incorporation,  but  cannot  receive  it  until  new 
quarters  shall  afford  us  the  necessary  j-pace. 

The  various  separate  cryptogamic  collections  received  during  the 
Academy's  long  existence,  should  be  consolidated,  excepting  the 
published  exsiccatce,  which  it  would  be  better  to  retain  in  library 
form.  As  this  must  be  a  work  of  time,  a  temporary  index  to  the 
species  in  each  division,  is  of  great  importance.     Dr.  Eckfeldt  has 
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given  us  tMe  aid  in  regard  to  the  Llcheue,  aud  Dr.  Ida  S.  Kellar  u 
now  engaged  in  preparing  for  iia  this  necessary  key  to  our  several  ' 
collefitiona  of  marine  Aigse.     May  we  not  hope  for  an  early  com-  i 
pletioii  of  similar  work  upon  the  Mosses.  HepatiMe  and  Fungi? 
Reapectfully  submitted, 

Jons  H.  Redfiei.d, 

Conaervalor. 


REPORT   OF  THE   MINERALOGICAL   AND   GEOIXJGI- 
CAL  SECTION. 

The  meetings  of  the  Section  with  the  Academy  have  been  held  ] 
regularly  every  other  month  during  the  year,  in  addition  to  which 
several  distinct  meetings  have  also  been  held.  The  attend- 
ance has  not  been  large  in  numbers,  the  membership  of  the  Section 
being  quite  small,  but  the  interest  has  been  considerable  and  the 
additions  to  the  cabinet,  while  not  as  great  as  in  some  former  years, 
have  been  satisfactory.  The  Director  regrels  to  say  that  there  d#. 
not  seem  to  be  many  of  the  younger  members  of  the  Aeademy  inter-  ^^ 
ested  in  mineralogy  and  geology,  so  that  the  membership  instead'-^^Q 
of  increasing  has  decreased.  ^^™ 

It  is  propowd  durin:^  the  sjiring  of  1802  to  inaugurate  a  series  of 
excursions,  wiiicJi  it  is  hoped  nuiy  serve,  not  only  to  interest  the 
nienibers,  but  ulaj  to  so  uttriict  the  attention  of  others  not  meniliers 
that  they  may  be  induced  to  become  such. 

lUspcctfully  submitted, 

TiiKO.  D.  Rank, 

DireHor. 


REI'OKT  OF  TlIK  OKMTIIOI.OGICAI.  SECTION. 

The  Oruillii)logical  Section  was  fonnally  organized  Sept.  14th, 
1801,  pennisi-ion  huviiiL' been  previously  grauted  by  the  .'Vcademy. 

The  primary  objects  iu  orgaui/ing  the  Section  were  I  he  encourage- 
meut  of  ornilholofiical  stuiiv  ;it  ihe  Academy  and  the  improve- 
ment and  cuJargomcnt  of  its  urnithologicaj  collcclions. 

The  collection  iiuinberiiig  some  ^(1,000  specimens  is  one  of  the 
[1  the   world,  ami    js  im.\>n 
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this  country,  while  the  large  number  of  type  specimens  makes  it 
extremely  valuable. 

The  arrangement  of  the  collection  is,  however,  still  in  accordance 
with  the  ideas  of  forty  years  ago.  That  is  to  say,  nearly  all  the 
specimens  are  mounted  and  crowded  into  exhibition  cases,  where 
they  are  not  only  exposed  to  light  and  dust  but  are  very  incon- 
venient for  study.  Until  within  the  past  year  or  two  no  provision 
has  been  made  for  a  collection  of  skins  sucli  as  constitutes  the 
most  important  part  of  all  the  great  ornithological  collections  of 
to-day. 

In  consideration  of  these  facts  it  seems  of  the  greatest  impor- 
tance that  the  large  series  of  duplicates  which  now  crowd  the 
museum  cases  should  be  unmounted,  leaving  of  course  enough 
specimens  (o  illustrate  all  the  various  types  of  bird  life,  as  well  as  a 
collection  of  all  the  species  of  North  American  birds  in  their 
different  seasonal  plumage  and  a  complete  series  of  the  birds  of 
Pennsylvania  and  New  Jersey  with  their  nests  and  eggs.  The 
^)ecimens  that  are  unmounted  can  be  placed  in  air  tight  cases  of 
dntwers  where  they  will  be  easily  available  for  study  and  forever 
safe  from  the  ravages  of  insects  or  exposure  to  the  light.  The 
specimens  retained  in  the  museum,  on  the  other  hand,  can  be 
remounted  where  it  is  necessary  and  the  old  stands  can  be  renewed 
or  repainted.  The  exhibition  series  thus  improved  will  undoubtedly 
prove  much  more  interesting  and  instructive  than  the  maze  of 
specimens  which  is  now  exhibited  and  which  tends  to  coiifuse  the 
general  visitor.  The  space  gained  by  the  removal  of  the  duplicates 
will  enable  the  wall  cases  to  be  dispensed  with  and  the  amount  of 
light  obtained  in  the  gallery  will  be  thus  greatly  increased.  The 
plan  outlined  is  the  one  that  has  been  adopted  in  all  the  large 
museums  and  is  everywhere  heartily  endorsed.  During  the  present 
year  part  of  the  North  American  collection  has  been  renovated  in 
the  way  above  described  and  the  improvement  in  its  appearance  is 
at  once  appreciated  by  those  who  visit  the  museum. 

In  addition  to  the  remounting  of  900  specimens  of  North 
American  birds  the  Conservator  has  during  the  past  year  identified 
and  catalogued  the  specimens  of  Icteridae  contained  in  the  museum 
numbering  460  si)ecimens  and,  with  the  assistance  of  Mr.  Wright, 
has  about  finished  the  cataloguing  of  the  Cserebidse.  The  catalogue 
of  the  mounted  collection  now  reaches  number  3920,  the  families 
that  have  been  previously  catalogued  being  the  Corvida;,  Para- 


504  PROCBEDtWGa  OF  THE  AOADEKT  O?  f  181 

disieidse,   Oriolidte,  Dicriiridu;,  Campopbagidie,  MuecicapidiE  i 
all  the  families  of  Rajitores. 

Ttie  collection  of  skins  has  been  steadily  iucreasing.     BtRrtiog  ii 
1888  with  the  collection  of  Dr.  W.  L.  Abbott  it  now  numbers 
wards  of  TiOOO  epecimens.    Of  tbwe  2213  have  been  relabelled  i 
catalogued  and  the  labelling  of  the  remainder  will  soon  be  tn 
pleted.     The  cases  in  which  this  collection  is  contained  are  oi 
crowded  and  additional  ones  are  greatly  needed  to  accommodate  ti 
new  specimens  which  arc  received,  as  well  as  the  duplicates  which  il 
is  desired  to  remove  from  the  eshibition  cases. 

The  additions  lo  the  ornithological  collection  since  the  organixi 
tion  of  the  Section  have  been  considerable  and  many  of  them  c 
great  vahie. 

The  most  important  acquisition  is  the  collection  of  birda  ( 
Florida,  Texas  and  Arizona  presented  by  Mr.  Samuel  N^.  Rhoat 
These  specimens,  numbering  over  900,  were  collected  by  Mr.  Rhoui 
during  April,  May  and  Juue,  1891,  on  a  trip  through  the  b 
and  west.  Mr.  Kboads  took  especial  pains  to  obtain  specimens 
such  species  as  were  not  before  contained  in  the  Academy's 
tion,  and  through  his  eitbrts  the  North  American  series  is  noi 
more  nearly  complete  than  ever  before.  In  addition  to  the  presen- 
tation of  this  valuable  collection  Mr.  Rhoads  has  arranged  with 
collector;*  ill  the  west  to  fnrtiish  desirable  specimens  to  the  Acddeniy 
and  liiis  in  many  ways  advanced  the  interests  of  the  Ornithological 
(Section. 

The  West  Greenland  Kxjiedition  brought  back  a  collection  of 
ir.0  specimens  of  Arctic  birds  cillectei!  hy  Drs.  \Vm.  E.  Hughes 
and  Benjamin  Sharj).  These  in<'ludcd  representatives  of  .'J^J  species 
numy  of  which  arc  of  grcal  interest. 

Mr.-.  J.  L.  (.'highorn  pi-escnted  a  collection  of  African  and 
Ai-ialic  birds  numbering  30  specimens  among  which  were  several 

Tlic  Delaware  Valley  Ornilliolojiical  t'lub  which,  by  permission 
of  tlic  .\caclcmy,  has  been  holding  its  meetings  in  the  building,  has 
j.'ivcti  a  collcftiim  of  beautifully  )>reservcd  nests  of  Pennsylvania 
and  Nuiv  Jersev  birds  nnmlicring  flO  specimens.  The  eggs  accom- 
pniLv  most  of  the  nests  and  there  arc  also  several  artistically 
mounlcd  groujis  of  birds.  It  is  I  lie  intention  of  the  Club  to  add  to 
this  I'olK'ction  fn>ni  linn-  ti'  tiini'  uniil  it  shall  contain  specimens  of 
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the  nests  and  eggs  of  all  the  birds  of  this  vicinity  together  with 
finely  mounted  groups  of  the  birds  themselves. 

Among  the  other  specimens  received  were  18  Florida  birds  pur- 
chased from  W.  S.  Dickinson,  45  specimens  of  California  birds 
from  R.  B.  Herron  and  8  specimens  from  N.  and  8.  Carolina  as 
well  as  various  specimens  presented  by  Mrs.  E.  B.  Chamberlain,  I. 
N.  DeHaven,  Everett  Palmer,  I.  C.  Martindale,  Dr.  8.  G.  Dixon, 
and  the  Philadelphia  Zoological  Society. 

Shortly  after  its  organization  the  Section  issued  a  circular  solicit- 
ing subscriptions  to  an  Endowment  Fund  to  ensure  the  permanent 
welfare  of  the  ornithological  collection,  the  idea  being  to  devote 
the  interest  to  the  employment  of  a  si)ecial  Curator  and  to  the 
acquiring  of  additional  specimens.  A  portion  of  th^  sum  has 
already  been  subscribed  and  it  is  hoped  that  the  sum  of  $10,000 
which  is  wanted  for  immediate  use  will  soon  be  raised. 

As  already  mentioned  the  Delaware  Valley  Ornithological  Club 
has  held  its  meetings  in  the  Academy  during  the  past  year.  This 
has  had  the  effect  of  drawing  the  ornithologists  of  this  vicinity 
to  the  Academy  and  awakening  an  interest  in  the  growth  and 
welfare  of  its  ornithological  collection. 

At  the  annual  meeting  of  the  Section  held  December  21st,  the 
following  officers  were  elected  : 

Director^ Spencer  Trotter,  M.  D. 

George  S.  Morris. 
Samuel  N.  Khoads. 
(.'harles  E.  Ridenour. 
Isaac  C.  Martindale. 
Witmer  Stone. 
WiT.MEH  Stonk, 

Conservator. 


Vice- Directory 

Recorder, 

Secretary^ 

Treasurer, 

Conservator, 


report  of  the  professor  of  invertebrate 

paleontolo<;y. 

The  Professor  of  Invertebrate  Paleontology  respectfully  reports 
that  the  collections  in  his  charge  have  undergone  no  material 
change,  beyond  increase,  since  the  preparation  of  his  last  annual 
report.  The  lack  of  room,  from  which  all  departments  of  the 
Academy  about  equally  aaflhr,  has  prevented  any  attempt  being 
made  toward  placing  the  entire  odlen^An  into  systematic  sequence, 
33 
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an  arrHDgeineiit  required  by  the  exteosive  additious  of  tbe  '. 
few  years — nor  will  there  be  any  opportmiity  for  m  doing  until  the 
ciinipletion  of  the  new  building.  Much  of  tbe  material,  prohahly 
QoC  less  tlian  one-fourth,  is  stored  away  in  drawers,  and  is  in  a 
measure  inaccessible.  This  applies  more  particularly  tu  the  foreign 
collection,  mainly  English  and  French,  among  which  are  to  be 
found  a  large  number  of  the  "  types  "  of  the  earlier  geologists  and 
paleontologists.  It  b  needles  to  commeiit  upon  the  value  of  this 
series  and  the  importance  of  placing  it  where  it  can  be  readily 
reached  by  the  student  and  specialist. 

The  paleontological  material  obtained  by  the  Academy's  Expedi- 
tion to  Mes'co  in  the  early  part  of  189(1,  to  which  reference  hag 
been  made  in  the  last  annual  report,  has  been  placed  in  the  museum 
cases.  It  forma  the  basis  of  two  papers  by  the  author,  which  have 
been  published  in  the  '"  Proceedings "  of  the  Academy : — "  The 
(.rcoligy  and  Paleontology  of  tlie  Cretaceous  Deposits  of  Mexico," 
and  "Geological  Researches  in  Yucatan."  The  material  from 
Yucatan  is  the  first  of  any  consequence  that  has  beau  obtained  from 
that  section  of  Central  America,  and  establishes  tbe  existence  in  that 
region  of  vast  PliocMie  deposits,  synchronous  with  and  repreaeating 
those  of  the  southern  part  of  the  peninsula  of  Florida. 

The  usual  sprins course  of  Ici-iurc^  in  the  department  of  the  Pro- 
fcssiir  of  Invertebrate  I'aluuuloln;;}'  lias  been  delivered  as  in  previous 
years  (cxceptin-j  IW'l),  the  Icctun's,  'i'>  in  Tuimbcr,  being  attended 
by  a  cliiss  of  ;'i.")  students. 

l!e-lK'ctfiilly  submitted, 

AM:i:l.O  Hial.i'RiN-, 
l'rfif<:i.-'(ir  of  Iiirertfbrule  Ftileontotogy, 


KKPOKT  or  Tin:  riiorKssoii  of  ethnolocy  and 
.\[;ciLi:oL()(iV. 

The  l'r,.re,-<or  i.f  i:tliiiiiln;;y  :in.l  Anli:i..logy  submits  his  annual 
iv]ii>ri  iipiin  ilie  ciiMrse  of  iustnietion  and  the  condition  of  the  col- 
ieetionsiu  his  dejUrtment  in  LSlll. 

The  Icetures  ilelivend  bv  him  were  si\  in  number,  free  to  the 
]iul'lic,  illuslriilcd  wiili  ni;[|>s  ami  iliiiL'rams.  The  topic  treated  was 
Ihi'  i;Uiijul,j;jy  -.f  .M.iden.  KMrope.      Ti;e  iitlendance  was  large,  and 
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The  collections  in  this  department  have  not  been  materially 
increased  during  the  year.  The  American  Philosophical  Society 
has  withdrawn  its  deposit  of  the  Peale  collection.  It  is  believed, 
however,  that  as  soon  as  adequate  space  is  provided  for  the  display 
of  objects  in  Ethnology  and  Archaeology,  they  can  readily  be 
obtained  from  members  of  the  Academy  and  their  friends. 

D.  G.  Brinton, 
Professor  of  Ethnology  and  Archaeology. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

ZOOLOGY. 

The  Professor  of  Invertebrate  Zoology  respectfully  reports  that 
he  has  presented  a  collection  of  Anellides,  MoUusca  and  Crustacea 
collected  by  him  in  the  Mediterranean,  as  well  as  some  trays  of 
shells  collected  in  the  Caribbees. 

During  the  past  year  he  delivered  six  lectures  on  the  "Principles 
of  Zoological  Philosophy  "  and  one  on  the  "  Volcanoes  of  the  West 
Indian  Group,"  most  of  which  were  illustrated  by  lantern  slides. 

It  is  proposed  to  give  a  course  on  general  zoology  during  the 
coming  spring. 

Having  been  appointed  Zoologist-in-Charge  of  the  West  Green- 
land Expedition,  he  spent  two  months  collecting  on  the  shores  of 
North  Greenland,  a  small  part  only  of  the  collection  having  as  yet 
been  presented.  This  part  consists  of  the  Crustacea,  which  were 
collected  by  himself  and  Dr.  W.  E.  Hughes,  the  ornithologist  of 
the  Expedition. 

The  additions  to  the  museum  during  the  past  year  have  been 
important.  Several  have  been  received  from  F.  Stearns  of  Detroit, 
Mich,  including  some  new  (tyi)e)  species  of  Cirripeds  and  Brachiopods 
described  in  the  "  Proceedings"  by  H.  A.  Pilsbry. 

The  Echinoderms  collected  by  W.  J.  Fox  in  Jamaica  has  been 
presented.  A  fine  series  of  Asterias  vulgaris  from  Maine,  have  been 
received  from  Dr.  S.  G.  Dixon. 

Respectfully  submitted, 

Bhnjamin  Sharp, 
Professor  of  Invertebrate  Zoology. 
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The  election  of  Officers,  Comicillora  and  Members  of  the  Finance           1 

Committee,  to  serve  during  the 

year  1892,  wae  held  with  the  follow- 

ing  result:— 

Prendent,     . 

Isaac  J.  Wistar. 

Viec-PrMideiila,    . 

Rev.  Heury  C.  McCook,  D.  D. 

Thomas  Meehan. 

Recording  Secretary,    . 

Edward  J.  Nolan,  M.  D. 

Corresponding  Seereiary, 

Benjamiu  Sharp,  M.  D. 

Treasurer,     .... 

Isaac  C.  MartiDdale. 

Ubrarian 

Edward  J.  Nolair.  M.  U 

Curators 

W.  S.  W.  RuBcheoberger.  M.   D. 

H.  C.  Chapnmii,  M.  I). 

S.  G.  Dixon,  M.  D. 

Angelo  Heilpriu.                                         J 

CimnciUorg  lo  ten>e  ihree 

■ 

years,         .... 

J.  Hermird  Briuton,  SI.  D.                     M 

Theodore  D.  lUnd,                        ^^A 

W.  Hart.                          ^^^1 

Ueo.  H.  Horn,  M.  D.               ^^^H 

Finance  CommUtee.      . 

Chas.  P.  Perot.                             ^^^^ 

Chas.  Morris, 

E.  Smith, 
\V.  Hart, 


KLIOCTIONS  l>ri;iN(i 


.l,un,.n->,  1?:.— Sli>w;,rd.<o.i  Kriiwii,  Tlioina-^  Howsoii  Urmllonl. 
.M.I),.  Aii.o-  I'rasleu  Hnwii,  K.h.uind  E.  Herd,  Jr..  .Alhert  P. 
i;roHii,  y{.  1)..  (mo.  C.  Kvaii.-,  Marv  ^.  Ili.lmoj^. 

l'>h,-'i;r;  •J4.— \Vm,  ( ',  ( ^irrick.'l  li-iirv  T.  Voider ,  \Vm.  S.  Sil-m-- 
;n-I.  M.   I).,'.<^n.iiii.|  N,   liho:„l>.   Ki^luird   I).  HiirclilV. 

M„rrl,  M  .—  K.l-s.u-  Sti;iviT.  M,  I).,  William  I).  Iti^iiiiisoii,  >[.  D,. 
li.  i:.  IVary,  l".S.  N„  (  lio.  S.  M.iriis. 

.\l,n-/  L'.i— IMuiii  Ci.rli,';.  Ailiiii.oi),  WiiMK-r  Wionc,  Kohprt  P. 
M..nnM..l<,liii  Ar.rliairomil,  M.  [  i. 
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May  26. — George  M.  Beringer,  Joseph  Crawford,  Arthur  Ames 
Bliss,  M.  D.,  William  J.  McGinty. 

June  30. — William  J.  Serrill,  B.  Alexander  Randall,  M.  D. 

July  28. — John  L.  Kinsey,  Charles  W.  Dulles,  M.  D. 

Sept,  29. — William  E.  Hughes,  M.  D.,  John  Macfarlane,  M.  D. 

October  .27.— Elizabeth  Cartledge,  Frank  Miles  Day,  W.  L. 
Zuill,  M.  D.,  Hugh  Lausat  Willoughby,  J.  Harris  Beed,  Wm.  L. 
Baily. 

November  24. — Richard  Rossmassler,  Elizabeth  Head,  Harriet 
Head. 

CORRESPONDENTS. 

April  28. — Charles  Otis  Whitman,  Ph.  D.,  of  Worcester,  Mass. 
June  30. — August  Weissmann,  of  Freiburg,  i  |  B.,  Elias  Met- 
schnikoff,  of  Dorpat,  Russia. 
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ADDITIONS  TO  THE   MUSEUM. 


AkCH.-EOLOGV,    ETHN01J>,V,   ETC. 

Wm.  L.  Abbotl.  A  collection  a!  African  weapons,  amulets,  bands,  elc,  from 
Ch«gB,  rcBioD  of  Ml.  Kilima  'Njiro,  Africa. 

C.  W.  Riley.  Woven  straw  haakel  (native  lOBnufaciure)  from  the  Orange  Free 
State,  Soulh  Africa. 

Benjamin  Sharp.  Human  bone  and  piece  o(  pottery  from  ■  mound  in  Wesiem 
Pennsylvania. 

Ellen  I.  Ellison.  Laplander's  shoes,  cap,  mitts,  sic.  from  opposite  Tromsfi, 
Norway. 

West  Greenland  Expedition,  1891.  Twenly-lhree  Eskimo  skalK  fTom  Green- 
land. Eskimo  skeleton.  A  coUeclion  of  Eskimo  implements,  utensils,  elc, 
including  a  kayak  and  sledge  from  the  Arctic  Highlanders  of  Cape  York. 

Mammalia. 

Zoological  Society  of  Philadelphia.  Mounted  specimens  o(  Armaiiitle  lexftMltHt . 
Zimiir,  tp!  CtrtefUhteMS  lataui,  JUacams  mum,  Ltntur  Biocace,  PitArria 
menaelna,^ntlh*resmHdimm,DiJtlphysfhUamdrT.     DiiarticnUted  ikeleloDc 

of  Aniihpt  Cfniieafira,  Gula  !uscu!,  CtrcofUkecu!  callilrUhm,  Felis  Ifo.  FflU 
pardtis,  Cynoapkalui  hammiryai,  Ma..u<is  hiiiui.  Oryx  Irutoryjr,  Cervus 
dama,  L^miir  macaio.  Skulls  of  Jnlilocap'a  Amtrii.iia.  Ga%dta  dercas, 
Mdis  f,i.riii.  Crasi.ii-i^hiis  (•/■n.-urus,  Erinattiis  Europiius- 

\Vm.  L.  Abbott.  A  culleciion  of  ski.lls  nnd  skins  from  Cbaga.  region  of  Mt. 
Kilima  "Njaro,  Afric.i. 

Fredk  Slfjrns.     Alcoholic  specimen  of  I  cfperugo  abramus  from  Japan. 

Henry  C.  Chapman.      DisnrticuUied  sUelctotis  of  Cavia  porcfllus. 

We-I  G.eenUii.l  Expedition  of  1S91.  Tnu  young  (ivliite)  seals.  Two  skulls  of 
^L-al^  ;  •!  w.-iltus  skull- ;  ]TOlai-l)ear  skull  ;  tein.Icet  -knll ;  blue-fox  fikull. 


Bib 


Zoologic: 


Skin  of  7„i.,mi,s.  !f>  ChUnh 
1.  Slrulhio  cavifhii. 
lird,  Irom  the  Orange  Free  Slali 
rr;  moimlcd  specimen  of  Scot, 


I  Society  uf  Pliiladelplii 
<t  skeletons  of  Grus  ani. 
C.W.  Riley.  Tail  of  the  sccreiai 
S.  G.  Dinon,      Ens*  of  Urinalor  , 

turn  from  Rhinelandcr,  Wis. 
Itenjamin  .Sh;irp.      Ejjg  of  booby  {Snla.  sp  ?) 

Henry  C.  Ch.ipman.      Uis:.rticulaied  ski-k'tmi  of  Fh„nicopUrui  r„btr. 
Ml-,    i:.  I).  ClLimbciliii.      l;:iM  eagle   [/h,l,„/:,$  Uueoieph.,!us]  .ind  two  eaglets. 
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Samuel  N.  Rhoads.  A  collection  of  940  specimens  of  birds  from  Florida,  Ari- 
zona and  Texas,  collected  by  Mr.  Rhoads  in  1891. 

Delaware  Valley  Ornithological  Club  of  Philadelphia.  15  mounted  birds,  54 
nests  and  170  eggs,  presente'1  as  the  first  instalment  of  a  collection  of  the  birds 
of  Pennsylvania  and  New  Jersey,  with  their  nests  and  eggs,  to  be  given  by 
the  members  of  the  Club  to  the  Academy,  and  to  be  known  as  the  <*  Delaware 
Valley  Ornithological  Club  Collection. " 

Everett  Palmer.     Six  nests  of  Pennsylvania  birds,  with  eggs. 

Mrs.  J.  R.  Claghorn.  Collection  of  mounted  birds,  principally  African  and 
Asiatic  (including  fine  specimen  of  Paradisea  apoda,) 

West  Greenland  Expedition  of  1891.  154  specimens  of  Arctic  birds.  Collection 
of  eggs  of  Arctic  birds,  (not  yet  placed  in  collection.) 

Reptiles  and  Amphibians. 

C.  Cobum.     Alligator  Mississippiensis. 

Benjamin  Sharp.     Six  species  of  snakes,  and  two  species  of  lizards  from  the 

Windward  Islands. 
L  M.  Jelovitz.     Four  species  of  snakes  from  Panama. 
Zoological  Society  of  Philadelphia.     Crotalus  adamanteus  var.  atrox ;  mounted 

specimen  of  Caiman  scUrops, 
I.  C.  Martindale.     Xiphosoma  hortulanunit  captured  on  a  logwood  vessel  from 

Jamaica. 
Witmer  Stone.     Chelopus  Muhlenbergii^  mounted  specimen. 
Henry  C.  Chapman.     Disarticulated  skeleton  of  Alligator  Mississippiensis. 
Mexican  Expedition,  1890.    Skulls  of  Chelonia  mydas  znd  Thalassochelys  caretta ^ 

Progreso,  Yucatan.   Twenty-seven  jars  of  reptiles  and  amphibians  from  Yucatan 

and  Mexico. 
W.  J.   Fox.     Four  jars  of  lizards   from  Jamaica;   three  species  of  reptiles  and 

amphibians  from  Jamaica. 
Alex  McElwee.     Tadpoles  from  Jenkintown,  Pa. 
Fred'k  Steams.     Diemyctylus pyrogaster^  from  Japan. 
Samuel  G.  Dixon.     Three  species  of  snakes  and  one  frog  from  Islesboro,  Me. 

Fishes. 

Fred'k  Stearns.     Lower  jaw  of  Cestracion  Philippi. 

Miss  Edith  Ives.     Mustelus  hinnulus  and  Sphyrena  zygana^  from   Holly  Beach, 

New  Jersey. 
W.  J.  Fox.     18  jars  of  fishes  from  Jamaica. 
Samuel  G.  Dixon.     Cyclopterus  lumpus  from  Islesltoro,  Me. 

Recent  Invertekrata  (excluding  Mollusca  and  Insecta.) 

Miss  A.  Peniston.     Mellita  sexforis  from  Bermuda. 
Abb^  Vathelet.     Crab  from  China. 

Benjamin  Sharp.     Collection  of  invertebrates  from  the  Mediterranean. 
Fred*k  Stearns.     A  collection  of  Echinodermata  and  Crustacea  from   Japan;  a 
collection  of  Echinodermata  and  Crustacea  from  the  Bahama«,  Mauritius,  etc.; 
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ScalpeUuBi  SiiaiHsii  (lype,  Pilsbry],  one  dry  and  Ivfu  alcoholic  sprcimem 
fiom  Japan;  FpMles  of  Baianui  Uom  S.  E.  coail  of  Jspnn;  ■  CollMUun  of 
Echinoileniis  >nd  Crustaeca  from  Caiifotnia. 

H.  A.  Pikbry.     Caddis-fly  luliei  from  Colorulo. 

Inuc  Burk.      Mtllila  pttitapeTn. 

J.  Powell.     Peritei  aslraoides,  from  ihe  harLor  of  Vera  Cmi, 

P.  \\.  Carpenter.  Microscopical  preparalion^  of  Fornininifera  collected  tiy  (he 
Eipedilion  of  ihc  "  Porcupine  "  and  '■  Lightning.''  and  microscopical  piepara- 
tions  of  shells  made  ljj>  Dr.  W.  B.  Carpenter  lo  illusliale  his  British  Assucia- 

Wm,  J.  Fox.     Four    species   of   Echinoderms,   four  .'pccies  of  Centipedes,    two 

specieii  of  Scorpion!; ,  and  si>:  J3is  of  worms  and  sponges  from  Jamaica. 
Gavin  W.  Hail,     J^rge  specimen  of  MaJirpora palmala  froin  Jamaica. 
'  W.  C.  Johnion.    Aslraptcltn  articulalus  from  St.  Augustine,  Fla. 
John  Quiglej.     Lrpiogirrgia  virgutala  (?j  from  25  miles  outside  of  tlie  Delaware 

Breakwater. 
R,  W.  Sinclair.     Two  fpecimens  of  Mygalt  HenlsU. 
W.  S.  W.  Ruscbenbeiger.     Ttlratlila  forma  from  s  whale. 
Sam'l  G.  Dixon.     Numerous  dried  specimens  of  Atleriai  vulgaris  and  seven  jar^ 

of  alcoholic  invertebrates  from  Ulesboro,  Me. 
Anaslasio  Alfaro.      Three  species  of  gorgonians  and  one  echinoid  from  Costa 

Rica. 
Uselma  C.  Smith.     Marine  worm  from  Atlantic  Cily,  N.  J. 
West  Greenland  Expedition  of  1891.     A  collection  of  inverlcbratei  (not  yet  fully 

dasjificd)  from  the  West  Coa^l  of  Greenland  (furthest  point  north,  approiimalc 

La(.  77°  *.&'). 


Rtc■K^ 


Iw  Kl 


.^(Mollusca). 


W.  1-.  AbLioll,     P'outteen  species  of  shells  from  Zaniihar. 

Academy  cf  N.nlural  Sciences  Expedition  to  Mejiico  (180(1].  Twenty-six 
additional  sjKcies  of  land  shells  not  included  in  last  year's  report, 

Ana-lasio  Alfaro.     Eighty  species  from  Cosi.i  Rica. 

Harriwn  .\ller.     Six  species  from  Nantucket. 

Amcric-in  Association  of  Conch  oloj-ist-^  (iiresenied  throngh  Mr.  John  H.  Campl>ell. 
I'rcsideni.)  T(i2trays  of  American  shells,  a  list  of  which  with  names  of  donors  has 
Ijten  publi-hed  in  the  N.iuHlHi.  laouary  to  December,  1891 .  Conltibulioiis  have 
been  received  from  the  following  members :  U.  W,  Lichtenthaler,  Blooming- 
ton,  111.:  Francisco  E.  lilaiics,  Key  West,  Kla.;  E,  R,  Mayo,  Boston,  Mass.; 
Elwoi^l  I'lras,  Dnnreiib,  Ind. ;  Henry  E,  Dore,  Porllan<l,  Oreg. ;  Wm, 
McCurmick,  P.ilm  lieach,  Fla. ;  John  II.  Hriils  Clinton,  Mo. ;  Dr.  Wm,  H, 
De  Camp,  Cr.nnd  Rapids,  Mich.;  F.  C.  Browne.  Framineham,  Mnss. ;  Henry 
Moores,  Columbns,  O.;  O.  A.  Craod.nll.  Sedalia,  Mo.;  Geo.  W.  Dean,  Kent. 
().;  Jamei  M.  Dc  l.am-y,  Rochester,  N.  V.:  Mrs.  E.  V,  Gitylord,  Detroit, 
Micb.;  I.  Croegor,  Jr.ck>onvinc,  Kla.;  K.  II.  llarn,  BlairsviUe,  Pa. ;  Wm.  J. 
"    ILidclphia:  John  Ford,  Philadelphia 
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J.  Streator,  Garrettsville,  O. ;  J.  A.  Singley,  Giddings,  Tex.;  Rev.  H.  W. 
Winkley,  Saco,  Me.;  Mis.  M.  B.  Williamson,  University,  Cal. ;  Chas.  Le 
R.  Wheeler,  Cape  May,  N.  J.;  E.  H.  Fiske,  Santa  Cruz,  Cal.;  Prof.  Josiah 
Keep,  Mills  College,  Cal. ;  G.  D.  Lind,  St.  Louis,  Mo. ;  Geo.  T.  Marston, 
Green  Bay,  Wis. ;  Mrs.  Mary  P.  Olney,  Spokane  Falls,  Wash. ;  Joseph  Willcox, 
Philadelphia;  Wm.  J.  McGinty,  Philadelphia;  Philip  Nell,  Philadelphia;  Wm. 
J.  Raymond,  Oakland,  Cal. ;  Edw.  W.  Roper,  Revere,  Mass. ;  S.  Raymond 
Roberts,  Glen  Ridge,  N.  J. ;  Thos.  Morgan,  .Somerville,  N.  J. ;  F.  A.  Sampson, 
Sedalia,  Mo.;  John  Shallcross,  Philadelphia;  C.  Antoinette  Shepard,  New 
Britain,  Conn.;  Dr.  Wm.  H.  Rush,  Philadelphia ;  J.  J.  White,  Palm  Beach, 
Fla. ;  Geo.  W.  Webster,  I^e  Helen,  Fla. ;  Prof.  Henry  A.  Ward,  Rochester, 
N.  Y.;  H.  A.  Pilsbry,  Philadelphia ;  Dr.  V.  Sterki.  New  Philadelphia.  O. ;  L. 
H.  Slreng,  Grand  Rapids,  Mich. ;  Albert  Bailey,  Chepachet,  N.  Y. ;  W.  L. 
McDaniel,  Tyler,  Tex. ;  C.  W.  Johnson,  Philadelphia ;  John  H.  Campbell, 
Philadelphia. 

F.  C.  Baker.     Two  species  marine  shells. 

John  H.  Campbell.     Types  of  Helix  amphitona,  Pilsbry.     Iftlix  iuchuana  Sow. 

and  Helix  peliomphala  Pfr. 
H.  F.  Carpenter  (through  John  Ford).     Olivella  rosalina  Duel,  from  Bermuda, 

and  3  species  of  West  Indian  shells. 
Conchological  Section,  by  purchase,  250  species  of  Oriental  land  shells,  50  species 

of  marine  shells. 
D.  Coughanour.     Seven  species  of  shells  from  Texas. 
J.  C.    Cox.      Twenty-five   species  of    Australian  land  shells  and  3  .species  of 

marine  shells,  including  a  fine  example  of  Cypraa  deeipiens^  and  several  un- 

figured  and  new  species. 
O.  A.  Crandall.     Five  species  land  shells  from  Missouri  and  Arkansas. 
W.  H.  De  Camp.     Fourteen  species  from  Panama  and  Michigan. 
W.    H.   Dall.     Eutivela  petplexa  Stearns  n.  ^p.  and  Acmaa  Dalliana   Pil-bry 

n.  sp. 
Miss  Julie  Finch.     Helix  albolabris,  a  heavy  variety,  from  Chambersburg,  Pa. 
John  Ford.     Seventeen  species  of  shells  new  to  the  Academy  collection. 
Wm.  J.  Fox.     One  hundred  and  thirty-five  trays  of  shells  and  14  bottles  of  alco- 
holic mollusks  from  Jamaica.     4  trays  of  shells  from  New  Jersey. 
Mrs.  C.  M.  Gaylord  (through  Mr.  Ford).     Triton  gibbosus  Brod. 
A.  W.  Harnham.     Twenty  species  of  Canadian  shells. 
W.  H.  Hatch.     Anodonta  and  Campeloma  from  I^ke  Pulaski,  Minn. 
Chas.  Hedley.     Three  species  of  Amnicolidtie  from  Tasmania. 
H.  von  Ihering.     Thirty-four  species  of  shells  from  Rio  Grande  do  Sul,  Brazil, 

all  new  to  the  collection  of  the  Academy. 
J.  E.  Ives.     Species  from  New  Jersey. 
Chas.  W.  Johnson.     Fasciolaria  disians  and  four  other  Florida  shells. 

G.  W.  Lichtenthaler.     Lucapina  crenulata^  Lucapinella  callomarginata  9Xi^  Con- 
iobasis plicifera  in  alcohol. 

W.  L.  MacDaniel  (in  exchange).     Thirty  species  of  Texas  Unionida;. 
J.  H.  Morrison.     Helix  nemoralis  from  I^xington,  Va. 
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Chas.    T.    MuESan  (in    eichange).     Forty-oDe  species  at  shelU   from   Au.'i^lrsl]^. 

mainly  new  1o  the  culleclion. 
Mrs.  M.  P,  Olney.     Fifteen  species  of  Califamia  sod  Sandwich  Island  ihclli. 
H   A.  PiUbry.     Fourteen  lipecies  of  shells.  Kn  being  new  lo  ihe  colleclion. 
W.  J.  Raymond.    NatUa  chits  Reel.,  Panama. 
John  Rilchie,  Jr.    Two  specie?  of  Helii  from  S.  America,  and  6  species  ftom  Ihe 

Wwi  Indies,  three  of  ihem,   H.  Rilfhitana  Pili.,  H.  xanlkephaet  Pil'.,  H, 

Maynardi  Pils,,  new. 
S.  R.  Roheits.     Potamtifiyrgus  from  New  Zealiod. 
E-  W,  Roper.     Four  species  of  American  shells. 
Rev.  J.  Rowell.    Tbree  species  from  Cnlifotnia. 

W.  II.  Rush.     Thirty-one  species  from  Madeira,  Aiores  und  St.  Thomait. 
Benj.  Sharp.       Ten    species  of   mnrinc    sliells   from    Tobago;    12  Bpecies    Iini) 

shells  from  TobaEo  and  Trindod  ;  1  nlcolwlic  Sulimui  fblmgH'. 
B.  Shimek.     Two  species  from  Iowa. 

Mr.  C.  T.  Simpson.     ZoHiits  SimpsoHii  Pilj.,  from  Indian  Terriiory. 
H.  Skinner.      Turrilella  sp. 

U.  C.  Smith.     Lilarma  lUorta  L.,  from  Atlantic  City. 
Frederick  Steams.      Fony-tive  species  of  Japanese  shells   mostly   new   to  the 

collection,  including  Ihe  types  of  ten  new  species. 
V.  Sierki.     Sin  species  of  fresh-water  shells,  fiom  Ohio. 
Witmer  Stone.     Twenly  species  of  land  and  (rcsh-wnter  sliells  from  York  Furnace, 

Pa.,  Cupe  May,  N.  J.,  etc. 
Frank  Sluul  (deceased).    Twenty-eight  species  of  shells,  new  tn  the  Academy 

collection, 
J.    W.   Velie.      Three  species  of  Limmridx   from   Mich ;    3    sp.  marine  shells 
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Minerals,  Rocks,  etc. 

Mineralogical  and  Geological  Section  of  the  Academy.  Brochantite  from  Frisco, 
Utah;  Descloizite  and  Vanadinite,  Georgetown,  I^ew  Mexico;  Vanadinite, 
Yuma  Co.,  Arizona;  Tourmaline,  Cornwall,  England  ;  Azurite  and  Malachite, 
Bisbee,  Arizona  ;  Quartz,  Alexander  Co.,  N.  C. ;  Calcite,  Egremont,  England  ; 
Ulexite,  Nevada  ;  Topaz,  Japan  ;  Azurite,  Bisbee,  Arizona;  Chalcopyiite,  Falls 
of  French  Creek,  Pa. ;  Gadolinite,  BlufTton,  Texas;  Barile,  Cornwall,  England ; 
Barite,  Sterling,  Col. 

W.  W.  Jcfferis.  Pertsterite  from  Perth,  Ontario;  Calcite  Coalfield,  Germany; 
Enstatite,  Lancaster  Co.,  Pa. ;  Cacbalong,  South  Park,  Col.;  Garnets,  Lisbon, 
N.  H. ;  Quet>ec  Shale ;  Hudson  River  Slate  from  Fort  Edward,  N.  Y. ;  Quincy 
Granite;  Syenite  from  North  Creek,  Adirondack  Mountains:  Limestone  and 
Graphite,  from  near  Fort  Edward,  N.  Y. ;  Hallite  from  Nottingham,  Pa. ; 
Chondrodite,  from  Putman  Co.,  N.  Y. ;  G6thite  from  Pike's  Peak,  Colorado; 
Garnet  from  Russell,  Mass.;  Graphite  in  Calcite  from  Rogers  Rock,  Lake 
George,  New  York;  Garnet  Rock  from  North  Creek,  Essex  Co.,  N.  Y. ;  Giap- 
tolites  from  Fort  Edward,  N.  Y.  and  from  Fort  Ann,  N.  Y. ;  Limonile,  pseudo- 
morph  after  Iron  Pyrites,  from  East  Whiteland,  Chester  Co.,  Pa. 

Theodore  D.  Rand.  Corundum  from  Chester  Co.,  Pa.:  Stilbite  from 
Frankford,  Phila.;  Zinc  bloom  from  Bertha  Mine,  W.  Virginia;  Staurolite 
from  Philadelphia;  Graphic  Granite  from  Mineral  Hill,  near  Media,  Pa.; 
Oligoclase,  W.  of  Media,  Pa. ;  Asbestus  from  Lower  Merion,  Pa.;  Picrolite 
from  Richmond,  Quebec;  Chrysotile  from  Radnor  Sta.,  Delaware  Co.,  Pa.; 
Hydromica  Schist,  1  mile  N.  of  Paoli  Sta.,  Chester  Co.,  Pa.;  Goslarite, 
Friedensville,  Pa.;  Millerite  in  Dolomite,  Phila.;  Zoisite,  Lafayette,  Pa.; 
Limonite,  pseudomorph  after  Magnetise ;  Clintonite,  Amity,  N.  Y. ;  Serpentine, 
pseudomorph  after  Asbestus,  Delaware  Co.,  Pa. ;  Epidote,  Frankford,  Phila. ; 
Laumontite,  Phila. ;  Staurolite,  Ardmore,  Pa. ;  Hornblende,  Phila. ;  Lignite ; 
Tourmaline,  Frankford,  Phila.;  Randite,  Frankford,  Phila.;  Chrysotile, 
Devon,  Chester  Co.,  Pa. ;  Iron  Pyrites  in  Lignite  ;  Ivigtite,  Ivigtut,  Greenland ; 
Hyalite,  colored  by  Uranic  oxide,  Phila;  Hyalite,  colored  by  Uranic  oxide, 
Frankford,  Phila. ;  Lepidomelane,  Frankford,  Phila.;  sandstone,  Chester  Co., 
Pa.;  Epidote,  Frankford,  Phila.;  Chrysocollaand  Allophane,  Cornwall,  Pa.; 
Randite,  Frankford,  Phila.;  Chrysotile,  Black  Lake,  Province  of  Quebec; 
Torbernite,  Phila. ;  Quartz,  ]>seudomorph  after  Asliestus,  Marple,  Delaware 
Co.,  Pa. ;  Garnet,  West  Phila. ;  Molybdite  and  Molybdenite,  Frankford,  Phila. ; 
Ankerite,  E.  Cain,  Chester  Co.,  Pa.;  Chrysotile,  Black  Lake,  Kovince  of 
Quebec ;  Fibrolite ;  Chromite,  Blue  Hill,  Delaware  Co.,  Pa. ;  Duelite,  Lake 
Co.,  Cal. ;  Goslarite,  Friedensville,  Pa. 

Walter  Conrad.     Gypsum  from  St.  Mary's  River,  Md. 

H.  A.  Pilsbry.     Hematite  from  (?)  Santiago,  Cuba. 

J.  Blodgett  Britton.     Collection  of  iron  ores. 

Henry  G.  Ives.  Apophyllite  and  Bornite  from  Frankford,  Phila.;  Stilbiie, 
Frankford,  Phila.;  Antholiie,  Devil's  Pool,  Wissahickon  Creek,  Phila.; 
Anthophyllite,  Ridley  Township,  Delaware  Co.,  Pa.;  Aragonite  from  Jones 
Mine,  Berks  Co.,  Pa. ;  Epidote  from  Falls  of  French  freek.  Pa. ;  Veneriie 
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from  Jones'  Mine,  Berks  Co.,  Pa.;  LicDonlie  rrom  Ctieitcr  Springs. Choler  Co., 
Pa.;  MeUiiite  Garnets  from  Firnch  Creek  Mine,  Clietlti  Co..  Pa. :  Grptam 
(Selenfie)  from  Rock  Springs,  Washington;  Albcttile  from  Albert  Co.,  Nova 
Scotia :  Hemstile.  drpoiiled  in  a  wooden  pipe  from  Esgle  Head  Mine,  Schvyl* 
Uill  Co.,  Pa.;  Heulaadite  from  MeKinney's  Quarry,  Phita.;  Cairite  from 
Henderwin's  Sla.,  Monlgomer)'  Co.  Pa. 

Geo.  M.  Stilet,  Fragmcnu  of  Cambrian  boulders  conlaining  Sit/ifAui  linftrii 
front  a  Cutting  at  Barren  Hill,  Pa. 

E,  Goldsmith.    "  RinEing  Bock  "  (Hap)  from  Bucks  Cii  ,  Pa. 

E.  Plea-;.    OolilCi. 

W.  ').  Fox.     Red  clay  from  the  limeitone  of  PoTlbnd,  Jamaica, 

W.  Kennedy,  Jr.     Porphyry  Item  ScotJaiid  and  Fulgorile*  from  Now  Jer»ey. 

F.  Lynwood  Garriion.     Bauxite  from  Saline  Co,,  Ark. 

Henry  C.  Chapman.      Lower  Htlderbere  erratic  ftoni  Ml.  Deierl,  Mr. 
Mexican  Expedition,  189(1.     Calcile  froni  the  Cave  of  Calcehtok.  Yucatan. 
Lcwii  Woolnun.     Gypsum  Irom  Nultallbuiie,  Fayelle  Co.,  W.  Vn. 
Alex,  C,  Ha»er^tick.     Barile  in  Siderile  Geode  from  Fro»lburi;,  Ind. 

W.  W.  JeSerii.    Ten  species  of  plants  from  Fort  Edward,  N.  V. 

Benjamin  Sharp.  Fruit  of  Anatardium  octideiUatt  L,  {Cuhew  Nut)  from 
St.  Vincent,  W.  I, 

Edward  I-  Rand,  Boiton,  Mau.  One  hundred  and  ihiily-nine  ipecici  of  plsnlt 
from  Mount  Desert,  Maine,  and  the  adjacent  islands,  being  a  further  poitian  of 
a  series  intended  as  vouchers  for  a  proposed  Flora  of  Mt.  Desert.  Also  a  series 
illu.tralive  of  the  Sphagnaee.v  of  liie  ^ame  dulnct,  tonsi^iinG  f  f  twenty  sj-.cic^. 
lifty-six  varieties  aiici  fotiii-.,all  n.imed  liy  the  -iieci-iliM  Karl  Warn.iolT. 

Ne*  Knyland.  cn-istinB  of  Hve.ity-scven  s,^de,  in  e.^hly-five  varieti.^  and 

fornis,  named  (•>'  WarnvtolT. 
T.  V.  Mun.un.  l)<'ni-on,  Tcva>,      A  -erie%  iiluilr.iliut;  iiis  tla.'.-.ificalion  of  ilie  wil.l 

i;..l|K<  of  N..rLh  Ame.ica,  consist.i.j;  of  Iweiily-fnut  ■i|.cc.c-  or.  forly-four  sli«I-  : 

al>.>  live  .pecies  ol  foii'lgn  graiK:  vine. 
Kills  anil    i;verh.ir..      Ccnmnes  JH  .nrid  37  o(  N'orlU  America   lunyi,  received   m 

eiLhaii^e  f..r  dgplic.iic  Crntufi.-S  hcr^tnf.iie  received  from  estate  of  Ur.  George 

A.    Maniii. 

r  York  Fuiri.ice.VorkCo..  Pa, 


riondat.yrii.f.  1..  M.  lndi>rHuo<l. 
:ii.i.l.-.    R.  Kiiij;.   .\nd.ilii.i.n.  r.T.      lloriii- 
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Roberts  LeBoutillier.    Thirteen  species  of  tropical  orchids  from  cultivation. 

Frank  S.  Collins,  Maiden,  Mass.  One  hundred  and  twenty  species  of  marine 
Algae,  from  coasts  of  New  England  and  of  California. 

Miss  A.  G.  Powers,  Missionary  at  Erzeroum,  Turkey  in  Asia.  Fifty  species  of 
plants  from  vicinity  of  Erzeroum. 

Geo.  W.  Holstein,  through  Thomas  Meehan.  Astragalus  Reverchoni  Or.  from 
Shackleford  Co.,  Texas. 

John  Donnell  Smith,  Baltimore,  Md.  One  hundred  and  sixty-one  S];ecies  of 
plants,  collected  (mostly  by  himself)  in  Guatemala  in  1889  and  1890. 

Miss  Jeanie  F.  Waddington,  through  Thos.  Meehan.  Cypripedium  pubescens  and 
Irillium  grandiflorum  from  Jefferson  Co.,  Ohio. 

Sereno  Watson,  Harvard  Herbarium.  One  hundred  and  seventy-one  species 
of  plants  mostly  from  Central  and  Northern  Asia. 

W.  L.  Abbott.     Nut  of  Lodoicea  Seckellarum,  from  the  Seychelles  Islands. 

John  McFarlane.     Utrituiaria  gibba  L.  from  Penn's  Grove,  N.  J. 

Mrs.  Willis,  Dalton,  Georgia.     Monotropa  uniflora  L.  from  that  place. 

Leopold  Krug.  Royal  Botanical  Museum,  Berlin.  Four  hundred  and  forty- 
six  species  of  West  India  plants,  mostly  from  Porto  Rico  and  St.  Domingo. 

H.  N.  Bellows.  Specimens  of  Phallus  impuditus  in  alcohol,  from  Hunting- 
don Valley,  Montgomery  Co.,  Pa. 

A.  A.  Heller,  Lancaster  Co.,  Pa.  Twenty-six  species  of  plants  mostly  from  the 
mountains  of  North  Carolina. 

Expedition  to  Greenland,  organized  by  Academy  of  natural  Sciences,  Prof.  Angelo 
Heilprin  in  charge,  Dr.  W.  H.  Burk,  Botanist.  Eighty  species  of  phanerogamic 
plants  and  eleven  species  of  lichens  from  west  coast  of  Greenland,  and  twenty 
species  of  plants  from  Sidney,  Cape  Breton. 

N.  L.  Britlon,  Columbia  College  Herbarium.  Clematis  AdJisonii  Hritton  and 
Anemone  trifolia  L.  from  Virginia.  Thirty-one  specif  s  of  Cyperactx 
from  British  Guiana. 

John  K.  Small.     F'orty-cight  species  of  plants  from  Lancaster  Co.,  Pa. 

Thos.  C.  Porter,  Lafayette  College,  Pa.     Twenty  species  of  Pennsylvania  plants. 

Uselma  C.  Smith.     Four  species  of  plants  from  Florida. 

Thomas  Meehan.  Eighty-seven  species  of  plants  from  various  regions,  mostly 
cultivated  exotics.  Two  hundred  and  twenty-nine  species  of  plants  collected 
in  Paraguay  by  Dr.  Thomas  Morong  in  1 888-1 8IK). 

John  II.  Redfield.  One  hundred  and  twenty-one  sp'^cies  of  plants  collected  by 
Dr.  Thomas  Morong  in  the  desert  of  Atacamu,  1890.  291  species  of  plants 
collected  by  C.  G.  Pringle  in  1890,  in  the  States  of  Jalisco,  Chihuahua,  &c., 
Mexico,  in  189().  Four  decades  (40  species)  of  Underwood  &  Cook's  N. 
American  Ilepaticcv.  185  species  of  plants  collected  by  A.  A.  Heller  in 
the  mountains  of  North  Carolina  in  1890. 

Fossil.  Plants. 

Norfolk  and  Western  R.  R.  Co.  Fossil  tree  trunk  from  the  coal  measures  of 
Virginia. 
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fielostoma 355 

Belula 434 

Bidcns 271.  272 

Bipalium 120-122 

Bittium 53 

Bolodon 130,  289 

Bonasa 435 

Bothremydidae 424 

Bolodoniidae 135 

Bolhrcmys 3H7.  423 

Bottosaurus 366 

Bouteloua 8o2,  306 

Brachynotu.s 216 

Brachyphylla 402 

Brachyi  odium 305 

Briza 305 

Broinus 308 

Brontotherium 362 

Puccinidae 50 

Buccinum 261 

Bufo 461,  468 

Buliroclla 268 

Bulimorpha 263,  264 

BUIimulidae 316 

Bulimulus 315.  338 

Bulimus 317 

Bulla 49,  142 

BuUidx 49 

Cadulus 49 

CaHiidce 53 

■Oecuni 53 

Calamoichthys 418 

Calappa \St2,  199,  iiOO 

Calciie 465 

Calliostoma 54 

Calocilia 442 

Calyptrseida; 54 

Camarophoria 247 

Camptomus 124,  131,  133 

Cancellaria 50 

Cancel  lariidae 50 

Cancer 181.  190,  192.  215 

Carcharodon 364 

Carchesium 10 

Cardiida; 47 

Cardila 47 

Cardilidae 47 

Cardium 47.  142.  143 

Carcx 80,  84 

Carocolus 333 

Carpinus 83,  91 

Carya 82.  90 

Carycliium 318-320 

Cassididsc 52 

Cassis 52 

Ceanothus 84 

Celtis 82 

Ceophloeus 435 


Cephalopoda 55 

Cercospora 85,  88-91 

Cercosporella 91 

Ccrthia 438 

Cerithidea 53.  145 

Cerithiidne 53 

Cerithiopsidsc 53 

Cerithiopsis 53 

Cerithium 53 

Cervus 234 

Cestracion 365 

Chairodes 357 

Chscropsis 357 

Chalcopyrite 464 

Chama, 47,  148 

Chamida: 47 

Chascolytrum 805 

Chclidon 436 

Chelone 366,  413 

Chclonia 417,  419,  458 

Cheloniidae 417 

Chclonobia 189,  199,  2oO 

Chelyiida 417.  420,  424 

Chc'.ydra 413,  422,  426 

Chelydridw 417,  428 

Chelys 421,  422,  426.  427 

Chclylhenum 423 

Chiroderma 402-4O5 

Chirolophis 105 

Chirox 130 

Christernon 425 

Chitracephalus 416 

Chlamydodera 449 

Chlorinoides 215 

Chloris 88.  306 

Chlorostoma 54 

Chomatodus 365 

Chondrioderma 39i) 

Chondropoma 831 

Choneles 244,  246.  247 

Chorinus 215 

Chrysochloris 132 

Cicuta 83 

Cidaris 337 

Cilicita 188 

Cimoliasaurus 366 

Cimolodon 126,  133 

Cimolodontidai 126,  127 

Cimolomida; 126.  127 

Cimolomys 124-184 

Cimolcsies 131-135 

Cinnurus 448 

Cinostcrnidae 417,  419.  420,  423 

CircoKi 434 

Cirolana 186,   187.  199.  2«M) 

Cirripcdia 189 

Cissa 441.  ^42 

Cissolopha 444 
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..182.  183,  198,  188-300      Cjc]<irt 366 

122   ,  CylindreHa 315,  3ie 

250      Cylmdrelliilic 315 

, 434    ,   Cylindraaponuin 83 

351    I   Cymodocea 188.  ]89-»0 

ms 459   I   Cypems 81 

,. 433      Cypiaa .52,  142 

360   I   CypeidM Sa 

381      Cypripedium _" -  454 

43a      Cyrena 48 

Cyrenidx 48 

Cytispora 03 

Danlhonia 801 

I   Daphno 2Hl 

I   Decopoda 178,  186.  191 

DeUodiu aw 

I   DenilrociCla 441 

,   DenHrocminit 441 

Dcndroio 437 

j   Dendrvphmm ftS 

,   Denial..!* 4U 

I   Denwlium -48.  251.  2B2 

I   Dt^rmaiemydids^ 417,  4^.  423 

I   Dermateiiiys 4S8 

I   Dcrmoehelyiida: 417,  419 

I   DEKbampsia SlHi 

Diodema 214 

■  441       Dianema 8B7 
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Clidophor 

CIJDtDDia 434 

CloueriniD 351 

Cnemidqihonis 459 

Cochins...... 435 

Cochliodo'' 360 

Cochliopa 381 

Colaptts 43o 

Colpoclielys,. 425 

Columbella Bl 

Columbellirij; SI 

Conmodra W 

ComiUtiehB 31t3,  3'i3 

Compieniys 41 1,  418-427 

CDncholeiiDS 59 

Conidae 48 

Cunus 45,  4E) 

Coniospiriiim 87 

Conlopi 
Coptis 

Caralliophib 45,  51,  59 

Cornnlnria 77 

Comm 79,  85 

Cnnicium. 
Corvidic  ,. 
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Dynaroene 1 

Echinanihu! 214.  8 

EchinarBChnius 2 

Echini 


Eude 
EuHes 


■.144 

Eup»Eurus 193,  199.  LW,  218 

Euplecirlli 35l' 

Eurytlcmum 41^1 

Eu!ilachys 8S 

Eut.-vnia 4(l:J 

Exospotium „ 93 

Kaiciolaria 5i) 

FBieiolaiiidx' 60 

Ficus 78 

Fiv'i 


clU.. 


Fiisurelliilji.' 5C 


...87.     61 


Fraiinus 7H.     H3 

FrcBil.n,.  441,  447 

l'Qli;iir 50,  143 

Fusk'Iadium 
Finulino 

Gthaicopttt 437 

Calintoea 27:i 

Gamntarus 480 

Garrulin.-u 441.  442 

Carnilui 441,  445 

Gul«ropoda 49 

H4 


Echinoidea 214. 

Ecbinomclra 

Eda9.iu> 864, 

ElephM 

EiDydidic 417,  420, 

Emyi 366, 

Engin* 60, 

Enterobryus 

Epicampes 

Epidochium 

Epimachmn: 

Epimachui .. 

EnsrCKtii 1. '.'.'.".".'.'." '.'sM,  808   I 

Eralo 02   I 

Erechtite* 80 

Erianthni 282 

Eriocheir 216 

Euulrum 3SI   ' 

EuoloJium 816   I 

Eucoryne 852   I 

Eueraiopsif 179,  198,  300 


Gfos^ophago.. 

c;'ypb» 

'jirp'oi's 


120      GnalhwionlidK      48 


Goniocidarit 2H 

Goniosoma 216 

Graphite 


...181,  IDO,  198,  200,  218 


448 


166-171,  172-174 

62 

2.1a 


HailroiBunis 3U6 

Halia.-«i>M 486 

H>lodoa..l24.  126.  l:!7, 129, 130.  133 
Haminea 49 


Hcliciaidtc S82 

HcliconiB OS 

llclicosponnni 93 

Helix 144,  313.  406.  4M 

Ilelmlnibophila 448 

Ilclochclyi 424 

Heloilus 866 

Hemiarcyiia 3aT-3«7,  407 

Hemanhria 


Iter 

[IcI-rroddM 


.  456 
.  288 


Hippa 181.  182,  198.  200 

Hipparion 868 

Hippolyti 198,  199.  200 

Ilippopolamus 857 


082  raoaoamm  or  tbb  acuwht  of 

leuht _ _  437       Loidia 

laost »...^..~ -  4B6      Lapt, 

1^ 

Impt.'tiKUt..,...,.,^, JB.  4M      LfMtmlx. 

' """"  '^'    ""       Lneidu... 


Inc 


.  ib»      Madiainid 


.  214 


l^miAx „ „.„  441 

Ljooenf. ~  ——..„ ITO 

Lufapw „.^........„...S1,    91 

LmAna «..»...m..«...».«_    M 

LepacIiTi » _._  ZTl 

L«p« ™ im 

Lctnilach«l]rt.._  ...„,..„ ^^6 

LcpidtMiau ^ 418 

Leptochii). aw-aoi 

I.vpioilacii'Iiu ...^  461 

Ltptognalhoi....^ .>........_  4B0 

LepttKiromelU.^............ .........    79 

L«iiccHia ....—«,  214 

Learocepbtln* 107-1 IC 

UbiDia 178,  lai,  198-200 

Up* 185,  199,  200 

I-iRuid^L' 317 

Lima.. .'.*,'.",' .". !"'!"«.  -Hfi 

I.miAci.lit -jl- 

I.imi.l:i: 4« 

I-imnua 33),  321,  333,  40(i 

l.imi...:i.li-^ 3J0 

l,iinii..l.y',T.s 107-116 

I.iiiin..hyiis 10«-ll(i.  ■Ar,2 

Liiniilus Iftit,  199,  SMI,  L'OS 

I."iaria 'im 

l.ir,ckia 33tl 

l.iiiiiicra l!)ll,   lltll,  liDO 

I.ili..|ii<U- .■,;( 

l.iM.iriiiii 4.-,,  -W.  li-.T,  351! 

I.<i].li.,.}iiiKi 44H 

I. c<-\^ 4;i:i 

l'..,|.li..l.l,vMiini J-)4 

l...M|"S ■IV 

l.uci.,.i. ..'..'.! .....Vy'il.   ]\-l.    N:i 


.<«.  1«S 

MuTaceninw ^  ..>.....14S,  SW 

Macmcliciliu , .  SM 

M»aod.dyi 4U 

M aaochiliDa .._...- ~   SQB 

Miaachlanirt 430,  457.  4(t 

MkCiDdali ^....  H8 

Miai^cknn. ^ ttl 

MaxaopliUulmiu Sl« 

HacnwpDriuBi_ . ,.. fltZ 

Mki™ - 4A 

yiuXnAx 48 

I   Madrc«H>. 190 

Miiuelb. _.ie7-I70 

Hm.„ 1S8 

'   Maj> _ 2ia 

'   UalKlutc..„_ 91 

Huiioadia - 448 

I   Hugili* ,. _ 4» 

I   HaiEmdla - JM,  142,  I4S 

I   MuiciDtUidK _ n 

I   MsTCoora S4 

j  MaHodoo — » S99 

I   Medicago 90 

McgalonvK 3«3 

Megasliichya SUA 

Meeallicrium 3ti3,  3S4,  371 

Meserlia 167,  174 

Meiolania 426 

Melampus 320 

Meliloiu 39 

Melohgena -W 

Meli>[.iia 4;i6 

Menippt 178,  191.  198-L'OO 

MeniscoeEisii* 128-lK,  240 

Morula 438 

Mervehi|ipU5 368 

Me-bdon 313 

Mcniorhynchus \l\ 

Micrasleria* 351 

Mictochia 302,  3't4 

Microconiis  314 

Nficro|iliry5 17S,  1»S.  LW 

Micro]iliysa 313 

Mikania 80 

Miiliraculus 189.  199,  200 
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Modiola 46 

Modulidae 53 

Modulus 68 

Mola 66,  69 

Molinia 303 

Moiioculus 189 

Monotremata 421 

Mosasaurus ,...  366 

Muhlenberjgia 297,  298,  3()0 

Murchbonia 254 

Murcx 61,  56,  142 

Muricidae 51 

Mu«covite 4Ho 

Myiarchus 43) 

Mylodon 364 

Mytilidsc 4» 

Mytilus 46.  200 

Naesa 188 

Nanomys 126,  138 

Nardoa 212 

Nassa 61 

Nassidse 61 

Natica '54 

Naiicidae 64 

Ndticopsis 257 

Negundo 89 

Neoplagiaulax 126,  180 

NepiuDus 190,  199,  200 

Nerita 56 

Neritidae 64 

Neritina 65 

Nucifraga 447 

Nucula 248 

Nycieris 336 

Ocinebra 51,    57 

C>cypoda....l79,    190,   192,    198,   199, 

200,  216 

Oleacina 883 

Oliva 50.  97.  143 

OlivcUa 60 

Olividflc 50 

Ophiacils 389 

Ophibolus 286 

Ophioctcn 480 

Ophioglypha  480 

Ophioplocus 213 

Ophiothrix 340 

Ophiura 839,  480 

Ojihiuroidea 212 

Opuntia 82 

Oracodon 131,  183,  134 

Orbicclla 177 

Orchis 434 

Oreodon 861,  362 

Oriolida; 449 

Oriolus 449,  460 

Orihalicus 317 

Orthoclase 405 


Oryzosoma 311 

Osmorrhiza 89 

Ostrca 46,  142,  143 

Ostncidae 46 

Oxalis 434 

Pachy>.rapsus 181.  199,  2(K) 

Pachypoma 478 

Pagurus 193 

Palaemonella 188,  184,  199.  200 

Palamontes* 194,  199.  200 

Palaeosyops 106-117 

Paleosyops 362 

Paleotherium 306.  362,  368 

Paludina 827 

Paiiicum 295,  296 

Panopcus 178,  191,  198-200 

Paniopoda :...  218 

Paradigalla ... 448 

Paradisea 448 

Paradiseidae 441,  447 

Paradiseinae 448 

Parahippus 368 

Paramelaconite 284 

Paramcecium 65 

Pareiosaunis 423 

Parkinsonia 77 

Parus 438 

Parotia 448 

Parthenope 216 

Paspalum 82,  295 

Passerculus 118 

Passcrina 486 

Paiula 313,  833 

Pcctcn 46,  142,  146 

Pectenidse 46 

Peciinura 215 

Pectunculus 148 

Pediomys 131,  183.  134 

Pelecypoda 46 

Pclomedusa 417,  428 

PcUandra 88 

Peltocephalus 417,  418 

Venxus 190,  191,  194,  199,  200 

Peniophora 92 

Pentaccros 389 

Pericera 178,  198,  200 

Pcricilcma 298 

Perisoreus 446 

Pcrna 46 

Peronclla 215 

Peronospora 86 

Pcrscphona 192,  199,  200 

Petasitcs 76,    81 

Phascolotherium 238 

Phasianella 64 

PhaManellidac 54 

Pheronema 352 

Philohcla 435 
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ntriJidK 

48 
4S 
448 

.  77 

".'.T( 

322 

.441 

188 
..46 

aoo 

U-1 

S:T::::zz 



'.vis 

436 

FlipaolacidK .. 

...126,  133,  134 
127,  184 

239 
289 

S^S .'.;:;: 

Pl«i)rdielT« 

n-tecodon 

41fl 

4a3 
.182 

*-28 
183 
3M 

4JI1 

I'leur.«lira 

414 

4JO-IJ4 

.■■ry. 

-i':.4 

I'l,.u..,mcic.  .... 

n;t 

.-411 
4-J.'i 

■  '; 

I'uiluciiemi.lii]... 
1'oil.ici.eiiii-. 

4-.'4 

Piilyninx 

i\,iyi.|,.m..|-.i,   . 

='- 

\w 

St.. 
ana 

4:n 

1 1-1 

y  .  .■' 

.im 

tI89I. 

PotuDides 145 

?Muiiapmia„ 327,  339 

Procanda* ^.  SKI 


Pseudemrs ....._.._ ._ 4t 

Pscndosofanlbw „  SU 

PsilorhinM - 94,  442 

Plelea „. _ 7S 

PiiWu* - ..la.  1X7, 1S4 

Plilonorhj^diina 449 

Piiloaortaynchai 440 

PiiloThia 447 

Pug«iia 215 

Po|»« SIS 

PuprdM I4fl,  315 

Parpara 4.5,  61 

PrrainMcIU 52 

Frramidellidsc 52 

PyrfuU 329 

I^rgulopsis 


PjroU... 


.  4S4 
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Rouboellia 293 

Rubus 434 

Ruellia 272 

Rumina 318 

Sagitla 68 

Salix 84,  276 

Sambucus 78,  433 

Sanguinolaria 48 

Saxifraga 81 

Sayornis 435 

Scalai 61 

Scalpdne 51 

Scaphiics 159.  160 

Scaphopoda 49 

Scelidoiherium 364 

Sccloporus 459,  461 

Schazicheila 332 

Schizaster 215 

Schizodus 249 

Schizomycetes 11 

Schizophrys 215 

Schizothyrella 78 

SchlcKclia 448 

Sclerostomum 235 

Scila 58 

Sciuras 487  i 

Selenacodon 128,  129,  180,  138  ' 

Seleucides 448 

Scmele 48 

Scmelidae 48 

Senecio 90 

Septocylindrium 84 

Septonema 92 

Septoria 76,  79 

Sericulus 449 

Sesarma 181,  198,  2(K),  216 

Shephcrdia 87 

Sibbaldius 474-478 

St^aretus 54 

Siliquaria 143 

Siphonalia 473 

Siphonaria 45,  49  , 

Siphonariidn; 49   ; 

Sircdon 4'i3   , 

Sistrum 45   i 

Siua 438 

Smilacina 434 

Smilax 93   i 

Solariida; 54 

Solarium 54   ! 

Solcniscus 260-263 

Sohdago 80,  272 

Somateria 480 

Sophora 77 

Spartina 302 

Spatularia 418 

Spectrum 355 


Sphaerella 82,  90 

Sphaerodoma. 262 

Sphaeronema 78 

Sphaeropsis 70 

Sphecotheres 449,  450 

Sphirocephalus 121 

Spinas % 436 

Spirifera 244 

Spirula 55 

Spizella 436 

Spondylidse 46 

Spondylus 46 

Sporidesmium 92 

Sporobolus 299,  300 

Squilla 184,  185,  199,  200 

Stagodon 131,  132,  183,  240 

Stagodontidse 131 

Slagonospora 81 

Staphylea 77 

Staurolypidae 417,  420,  423 

Staurotypus 430 

Stegocepnalia 421 

Stemonitis 390-892 

Stenogyra 333 

Stenogyridae 318 

Stenopus 312 

Stephanocidaris 214 

Stereognathidae 133,  134 

Stereognathus 128,  129,  239 

S^ernothxridoe 417,  420,  428 

Sternothaerus 417,  428 

Siipa 296 

Stomatella 71 

Stomatopoda 184 

StraparoUus 255,  256 

Streptophorus 463 

Streptopus 434 

Streptorhynchus 244 

Slrcptostyla 811 

Strombidx 62 

Slrombus 62 

Stron^locentrotus 214,  480 

Sturnidae 441 

Succinea 318 

Succineids 318 

Sylvania 437 

Symplocarpus 277 

Synocladia 244 

Syphyrapicus 435 

Tagtlus 48 

Taphrosphys 423.  424 

Taxus 434 

Tellina 48,  143 

Tellinidae 48 

Telmatothcrium 107-116 

Temnopleurus 214 

Tcrcbra 49,  472 
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Terebratella 167-170,  ivi^m,  I 

Tcrebraliila 165-170.  175,  : 

Terebraliilin* , ] 

Terrapene <2a,  ' 

TeiiMellidiB ! 

TesiDdinalB i 

Tesludinidff 417,  4a),  ' 

Tesludo StiS.  '. 

■n.«lis3ocb.ly». 419,  425,  < 

Thetidoraua ■ 

Tbemislo 479.  ■ 

Theronioni ' 

Thoracwaurui I 

Thriiiocwlus ' 

Thyl»coile» ' 

Tbysnnophora 1 

Tiaiella ■ 

Tilnnolheriuni ; 

Tilwft 

Topai . 

Toreumstica : 

Tornaiina 

Tortialinidte 

Tonila 

Toiochelys • 

ToxopnctLslu 214,  J 

Trachydornia ! 

Tiiwo« J 

Tricfaecus ! 

Tnchia J 


[1891.' 

Trog'wlylE* 137.  438 

Tropidcmys 423 

Truncalella 54 

TroBcmlelliilic.... 54 

TrypanoMnni 10-18,  66 

Turbiaella 50 

TuiWneliida; M 

Toibinidie S4 

Turdm.. 

TufTilelU 53,  142 

TanjuUlda! 5S 

TmoQUS 

Uiiilai]ia>lrx.. 

Uintaihcnum 368,  3H9 

UniitellB.. 

Urociisa 441,  448 

Uroleuca 44S 

Urosilpini Bl 

Valvata. .,.'.'.', 
Valvatidic... 

Vampyrops 4l)(M05 

Veretidie 47 

Venus 47,  141.  142,  14S 


Vera' 


78 


VeimctidEe 

Vermetus 478 

Vermiculuii 68,  7" 

VeipertUio aW.  20 

Vasperugo 83o 

Vei^enu.. 468 

Vibamora 434 

•2S>9 


..3U.  :!l-!       Volm. 


Tr 

Tr 
Ti 
It 

-rl 

4S,     .) 

i.K r-, 

»u,u^[Z'....'. '.'-]■•.%  la 

lu--^ 4;i 

Xnnthoofl. 
X.nnphorii. 

Xiphc,EOTt;i 


Z^^\.d.,u 


ccidenlalis.  p.  ]  71, 


'   Zygodeiiims 

i,.l»«ia.     By  Wm.  H.  Dall. 

:  I,  Tor  figs.  S  and  0,  rend  fig',  (i 

1 1  for  I'lys.  '5  and  7,  read  figs.  S 
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Allen,  MarrisoD,  M.  D.  Pedomorphism, 
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Amendment  to  By-Laws,  457. 
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Botanical  Section,  report  of,  500. 
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Rocks  near  Easton,  439,  464. 
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Gibson,  Henry  C.,  announcement  of 
death  of,  466. 
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439. 
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